IMosicHuTe/ILHAA 3aIUCKA

PaGouas mporpamma Kypca XWMHH [JI1 OCHOBHOHM IIKOJBI pa3paboTaHa
B COOTBETCTBMM ¢  DenepalibHBIM  TOCYJapCTBEHHBIM  00pa30BaTeIbHBIM
CTaHJapTOM o0I1Iero oopa3zoBanus. B Hell Takke y4YUTHIBAIOTCS OCHOBHBIC WJICH
1 mostokeHus [IporpamMmel pa3BuTHS U (QOPMUPOBAHHS YHHUBEPCATBHBIX YUECOHBIX
JEUCTBUM 1711 OCHOBHOT'O O0IIIEro 0Opa3oBaHUsl.

B cooTBeTCTBUM ¢ 3THMH JOKyMEHTaMH OOYydYaromiuecs JODKHBI OBJIAJICTh
npuéMamMH, CBS3aHHBIMH C OINPEJCICHHEM TIOHSITHA: OrpaHUYHMBATL WX,
ONKCHIBATh, XapaKTEPU30BaTh M CpaBHHWBATh. TaK Kak XUMHSI — Hayka
SKCIIEpUMEHTATbHAs, 00YYarOIIHECs TOJDKHBI OBJIAJICTh TAKMMHM TI03HABATEIbHBIMH
y4eOHBIMHU JICHCTBUSAMHM, KaK SKCIICPUMEHT, HAOJIIOJICHUE, U3MEpPEHUE, OIUCaHuE,
MO/JICTHPOBAaHKE, TUIIOTE3a, BEIBOJ. B mporiecce nzyueHus Kypca y 00ydaronuxcs
NPOJOJIKAIOT  (OPMUPOBATBCA  YMEHUS  CTaBUTh  BOIPOCHI,  OOBSICHSTH,
KJIaccu(UIUPOBaTh, CPABHUBATD, ONPEACIISITh ICTOYHUKHN UH(GOPMAIINH, TTOJIY4aTh
U aHaJU3UpOBaTh €€, TOTOBUTh MHPOPMALIMOHHBIN MPOIYKT, MPE3EHTOBATh €0 U
BecTu AucKyccuio. ClieoBaTeNbHO, AESTEIbHOCTHBIN MOIX0/ B U3yUYEHUU XUMUU
CIIOCOOCTBYIOT JIOCTHKCHHUIO JIMYHOCTHBIX, TPEAMETHBIX M MeETalpeIMETHBIX
o0pa3oBaTeIbHBIX PE3YIIHTATOB.

B ocHOBY Kypca moyI0KeHbI CIeAYIONUE HIeH:

® MaTepHalbHOE €IUHCTBO M B3aUMOCBS3b O0BEKTOB U SABJIICHUN MTPUPOJIBI;

e BeIymas  poJib  TEOPETHYECKUX  3HAHUKW  JUIsI  OOBSACHEHHS
Y TIPOTHO3UPOBAHUS XMMHUUYECKHUX SIBICHHM, OLEHKH HX MPaKTUYECKOU
3HAYNMOCTH;

® B3aUMOCBSI3b KAaUECTBEHHONW W KOJMYECTBEHHOW CTOPOH XUMHUYECKHUX
00BEKTOB MaTEPUATBHOTO MHPA;

® pa3BUTHE XMMHUYECKOW HAyKHM M TPOU3BOJICTBO XUMHUYECKHUX BEIECTB
¥ MaTEpUAJIOB JIJIsl YJIOBJIETBOPEHUS HACYIIHBIX MOTPEOHOCTEH UemoBeKa
1 00111eCTBa, PEIICHUs I100aIbHBIX MPOOJIEM COBPEMEHHOCTH;

® TCHCTHUYCCKAsA CBA3b MCKY BCIICCTBAMM.



OTH uAeu peanu3ylTcsi B Kypce XUMHM OCHOBHOM IIKOJIBI ITYTEM
JNOCTHKEHUS CIEAYIOINX HeJeH:

* Qopmuposanue 'y ydalllUXCsl XUMHUYECKOM KapTHUHBI MHpA, Kak
OPraHUYeCKOM YacTH €r0 LEJIOCTHOW €CTECTBEHHO-HAYYHON KApPTUHBI.

* Pazsumue 1103HaBaTEIbHBIX MHTEPECOB, UHTEIUIEKTYAJIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEN ydalluXcsi B MPOIECCe M3YyYEHHUS MMU XMMHYECKOM HAayKh U €€
BKJIaJ]a B COBPEMEHHBbI HAyyHO-TEXHMYECKHH mporpecc; (QopMUpOBaHHE
BOXHEHIIMX JIOTHYECKUX Olepaluil MbIIUICHUS (aHalu3, CHUHTE3, 0000IIeHHe,
KOHKpETHU3allMsl, CPABHEHUE U Jp.) B IPOLECCE MO3HAHMSI CUCTEMBbI Ba)KHEHIIMX
NOHSATUN, 3aKOHOB U TEOPUM O COCTaBE, CTPOCHUM MU CBOMCTBAX XUMHUYECKUX
BEILIECTB.

* Bocnumanue yOeXIEHHOCTH B TOM, YTO MPUMEHEHUE MOJYYCHHBIX 3HAHUM
U YMEHUH MO XUMHH SBISETCS OOBEKTUBHONM HEOOXOIUMOCTBIO JJIA O€30macHOM
paboTHI C BEIIeCTBAMU U MaTepuajlaMy B OBITY U Ha IIPOU3BOJICTBE.

* [Ipoexmuposanue u peanuzayus BBITYCKHUKAMU OCHOBHOW IIKOJIBI JINYHOM
0o0pa30BaTeIbHON TPAEeKTOPUU: BbIOOp Npouist 00ydeHHs B CTAapIIEH IIKOJIE WU
npodeccroHaILHOI0 00Pa30BaTEIBHOTO YUPEKICHUS.

* Osnadenue  KmoueGblMU  KOMHemeHyusmMy: y4eOHO-TIO3HABATEIbHBIMU,

I/IH(i)OpMaHI/IOHHBIMI/I, HCHHOCTHO-CMBICJIOBBIMHU, KOMMYHUKAaTHBHBIMH.

MeToanueckne 0COOEHHOCTH MPENOAABAHUA KYPCa XUMHUM
[Ipennaraemselil Kypc OTIMYAETCA OT APYTUX KYypCOB XHMMHH JJII OCHOBHOU
IIKOJIBI, BKIIOUEHHBIX B DeepanabHblil IepeyeHb YUeOHUKOB, HATUYUEM BAXCHBIX
Memoouueckux ocobenHocmel.
1. Conepxkanne M MeTOAbl M3YyYeHHMS NMpeATAraeMoro Kypca XuMHUH s
OCHOBHOH HIKOJIbI OTBEYAKT CTPYKTYPHO-AEATeNIbHOCTHOMY moaxoay. OHu

pa3paboTaHbl B COOTBETCTBUM C TEOPHUEH MO3TATHOTO (POPMUPOBAHUSI YMCTBEHHbBIX
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JNEUCTBUM, MPEAJIOKECHHOM OTEYECTBEHHBIM IicuxojioroM II. S. I'anbniepunbiv, B
KOTOPOU BBIIEIISIETCA HECKOJIBKO 3TAIoB.

Oman co30anusi OpueHmupoBOYHOU OCHOB8bI Npedcmosawell 0esimenlbHOCMuU
(O0/]). Yuamuecs nojaydaroT UHGOPMAIUIO O IEIU MPEJCTOSIIEH NeITebHOCTU
1 e€ MpeaMeTe, Y3HAIOT, KaK U B KaKOW IIOCIEIOBATEIBHOCTA OHHU JOJIKHBI
BBITIOJIHATH OPUEHTAIMOHHbBIC, HCTIOJTHUTEIBCKUE U KOHTPOJIbHBIC

OO01as xapakTepuCTHKA y4e0HOr 0 nmpeamera

[Ipennaraemas paboyasi mporpamma 1Mo XMMHH PacKpbIBaeT BKJIAJ Y4E€OHOTO
npeaMeTa B JOCTHXKEHUE IeJie OCHOBHOTO 00Iero oOpa3oBaHUsi U OMpeaesisieT
BOKHEHIIINE COJIEPKATEIbHBIE JUHUM TIPEAMETA:

e «Bewecmso» — B3aUMOCBA3b COCTaBa, CTPOCHMUSI, CBOMCTB, MOJTYUYCHUS
Y TIPUMEHEHHUS BEIIECTB U MATEPUAJIOB;

o «Xumuueckas peaxkyus» — 3aKOHOMEPHOCTH MPOTEKAHUS U YIIPABICHUS
IpolieccaMy MOJTYYEHUs U IPEBPAICHUsI BEUIECTB;

o «Xumuueckuui A3blK» — OINEPUPOBAHUE CHUCTEMOW  BaKHEUIIMX
XUMUYECKUX TIOHATUN, BIJIAJICHUE XUMUYECKOW HOMEHKJIATypod H
CUMBOJIMKOMN (XUMUYECKUMHU 3HaAKaMHU, (POpMyTaMu U YpPaBHEHHSIMHU ),

o  «Xumus u dHcusnb» — COOJIIOJIEHNE MPABUJI XUMHYECKON OE3011aCHOCTH
npu oOpallleHHuH C BEHIeCTBAMHU, MaTepHalaMM M XUMHYECKHUMU
IpolieccaMy B MOBCEHEBHOM KU3HU U HA MTPOU3BOJICTBE.

Kypc opueHTHpoBaH Ha OCBOCHHE OOYYAIOMIMMUCS OCHOB HEOPTaHWYECKOU
XUMHU U KpaTKOe 3HAKOMCTBO C HEKOTOPBIMH TOHATHSMHU UM OOBEKTaMHU
OPraHUYECKON XUMHHU.

B conepxarenbHOM MHUN «Bewjecmeo» pacKpbIBAETCA YUEHHE O CTPOCHUU
aTOMa M BEIIECTBA, COCTABE U KIACCU(DHUKAIINN XUMHUIECKUX BEIIECTB.

B conepxarenbHON nuHUM «Xumuueckas peakyusy PacKpbIBAETCS yUYEHHUE O
XAMHYECKUX  Tpoleccax:  KilacCH(UKAIUsi  XUMUYECKUX  peakuuid |

3dKOHOMCPHOCTH HX IIPOTCKaHHA;, KAYCCTBCHHAA M KOJIMYCCTBCHHAA CTOPOHBI
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XAMHYECKUX TIPOIEeCcCOB (Pacdy€Thl MO XMUMHYECKHUM (opmyliaM M ypaBHCHHSIM
XHUMHUYECKUX PEaKIInii).

B copepxarenbHOW nuHUM «Xumuueckuul A361k» (HOPMHUPYIOTCI YMEHUS
yyaluxcsi Ha3bIBaTh BEIIECTBAa MO (OopMynaM M COCTaBIATH (QOPMYIBI MO UX
Ha3BaHUSIM, 3alMCHIBATh YPABHEHHS PEaKIMi M XapaKTepHU30BaTh MX, PACKPHIBATH
nHGOPMAIINIO, KOTOPYIO HECET XMMHUYECKasi CAMBOJIMKA, B TOM YMCIIE BBIpa)KCHHAS
U B TabamuHOM Qopme (mepuoaudeckas CUCTEMa XUMHYECKHX JIIEMEHTOB
J. . MenneneeBa, Tabnniia pacTBOPUMOCTH BEIIECTB B BOJIE); HCIOIH30BaTh
CUCTEMY XUMHUYECKHUX IMOHATUHN IS OTIMCAHUSI XUMUYECKUX 00BEKTOB (2JICMEHTOB,
BEIIECTB, MATEPUAIOB U MIPOIECCOB).

B conepxatenbHOW JMHHUU «Xumus u J#CU3HL» PACKPBIBAIOTCS JIOTUYECKHUE
CBSI3M MEXK/y CBOWCTBaMH, IPUMEHEHUEM, MTOJIYYCHHEM BEIIECTB B JIAOOPATOPHBIX
YCIOBHSIX W Ha TMPOM3BOJCTBE; (OPMHUPYETCS KyJIbTypa O€30MacHOTO W
HKOJIOTHYECKH TPAaMOTHOTO O0pAaIlleHHUs ¢ XUMUYECKUMU 00bEKTaMU.

B kypce 3HauuTenbHas poOJb OTBOAMUTCS XUMHUYECKOMY OKCIIEPUMEHTY:
NPOBEJICHUIO TMPAKTUYECKUX pabOT M Ja0OpaTOPHBIX OIBITOB, (QUKCALUUA U
aHaJU3y WX Pe3yJIbTaTOB, COOJIFOACHUIO HOPM U MpaBUI O€30MacHOM paboThl B
XUMHUYECKOM KabuHeTe (11abopatopun).

Peanuzanms mporpamMmbel  Kypca B mpoliecce  OOyYeHHs]  MO3BOJHUT
oOy4JaromuMcs TOHATh POJIb M 3HAYCHUE XUMUU CPedu APYTHMX HAyK O MPHUPOJE,
T. €. PaCKpbITh BKJIaJ] XUMUU B (JOPMUPOBAHUE IEJTOCTHON €CTECTBEHHO-HAYYHOU

KapTUHBI MUpA.



Conep:xxanue Kypca XuMHUHU

8 KJIACC

HavajibHbIe MOHATHSA U 3aKOHbI XMMHUU
Tena m BemiectBa. CBOMCTBa BEUIECTB. JTajlOHHbIE (U3UUECKHE CBOWMCTBA
BellleCcTB. Marepuanbl U MatepuaioBefeHue. Poiib XUMHUM B )KM3HU COBPEMEHHOTO
oOmectBa. OTHOIIEHHE 00IECTBA K XUMUU: XeMOPUIHS U XeMo(poOusl.

Mertoasl uzydenus xumuu. HaGmrogenue. DkcnepumeHT MojeaupoBaHue.
Mojenu MaTepuaibHbIE U 3HAKOBBIE WU CUMBOJIBHBIC.

l'a3zer. Kupkoctu. TBEpnabie BemecTBa. B3auMHbIE nNEepexoabl MEXAY
arperaTHbIMU COCTOSTHUSIMM BEIIIECTBA: BO3TrOHKA (CyOIMMaIius) u Jaecyoaumanus,
KOHJICHCALIMS U UCTapeHUe, KPUCTAIIIIM3AllHS U TIJIaBJICHUE.

®uznueckue sABIEHUSA. YuCTble BellecTBA W cMecH. ['OMOreHHole U
rereporennbie cmecu. Cmecu razoobOpassble, kuakue U TBEpHAbIE. CrocoObl
paszeseHusi CMecei: meperonka, Uiu JTUCTUIUIALMS, OTCTauBaHUE, PUIBTPOBAHUE,
KPUCTATM3AIMS WM BblllapuBaHue. Xpomartorpadus. Ilpumenenune >THX
crioco0oB B J1aOOpaTOPHOM MPAKTUKE, HA TIPOU3BOJICTBE U B OBITY.

XHUMHUYECKUE BJIEMEHThl. ATOMBI W MOJIEKYJbl. [IpocThle W CIOXKHBIE
BellecTBa. AJUIOTPONHKS Ha npuMepe Kuciopoaa. OCHOBHBIE MOJIOKEHHUSI aTOMHO-
MOJIEKYJSIPHOTO y4yeHus. MoHbl. BemecTtsa MOJNIEKYISIPHOrO U HEMOJIEKYIISIPHOTO
CTPOCHUS.

3Haku (CUMBOJIBI) XUMHUYECKHX 3JIeMEHTOB. MHbopmaIis, KOTOpyr HECyT
3HAKH XUMHUYECKUX DJIEMEHTOB. DTHUMOJOTHS HA3BaHUN HEKOTOPBIX XUMHUUYECKUX
anemeHToB. [lepuoamdeckas Tadnauma xumudeckux snemerToB J[. 1. Menpaeneesa:
KOPOTKONEPUOAHBIA W JJIMHHOIECPHOAHBIM BapuaHThl. [lepuoasl u Trpynmel.
I'maBHasg u moOoyHas moArpymmsl, uiu A- u b-rpynmnel. OTHOCUTENbHAST aTOMHAs

mMmacca.
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Xumuueckue Qopmynbl. Wupekcel u  ko3Pduuuentsl. OTHOCUTENbHAS
MOJIEKyJIsipHass Macca. MaccoBasi J0Jii XMMHUYECKOrO 3JIEMEHTa B COEJUHEHUHU.
HNudopmariusi, KOTOPYIO HECYT XUMUYECKHUE POPMYJIBI.

Banentnocts.  CTpykTypHBIE ~ (QOpMysbl.  XHUMHUYECKHE  BJIEMEHTHI
C TIOCTOSIHHOM W MEpPEeMEHHOW BaJeHTHOCTHIO. BbIBOA (OpMyINbl COEAMHEHHS IO
BajieHTHOCTH. OnpeniesieHne BaJICHTHOCTH XMMHUYECKOIo 3JIeMEHTa 1Mo (Gopmysie
BeniecTBa. CocTaBiieHWE Ha3BaHUN COCIMHEHUN, COCTOSIIIMUX U3 ABYX XUMHUYECKUX
AJIEMEHTOB, M0 BAJEHTHOCTU. 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB.

XuMuyeckue peakiuu. PeareHTsl M npoaykTbl peakuuu. I[IpusHakum
XUMHYECKUX peakiuil. YCIoBHS WX NPOTEKaHUS U TMpekpamieHus. Peakuuu
ropeHusi. JK30TepMHUUECKHE U SHTOTEPMUYECKHE PEaAKIIIH.

3aKOH COXpaHEeHUsl MacChl BEUIECTB. XUMHUUYecKre ypaBHeHHs. CocTaBieHue
XUMHYECKUX ypaBHeHUH. NH(Dopmalus, KOTOPYIO HECET XUMHUECKOE YpaBHEHHUE.

Knaccudukanus XuMUYeCcKUX peakluid MO COCTaBy M YHUCIY PEareéHTOB U
OPOAYKTOB. THUNBI XUMHUYECKUX peakuuid. Peakunu coenWHEHUs, pPa3I0KEeHUS,
3aMmeleHust 1 oomeHa. KatanuzaTopsl v KaTalus.

JdeMoHCTpamuu

o Koiekiusa MatepuaioB U U3/CJINN U3 HUX.

e Mogenu, UCIOIb3yeMbIe Ha YpoKax (GU3UKH, OMOJIOTHH B reorpaduu.

o OOBEMHBIC U MIAPOCTEPKHEBBIE MOJIEIM HEKOTOPHIX XUMHUECKHX BEIIECTB.
e Moaenu KpUCTaNINYECKUX PEIIETOK.

e Cobupanue npubopa Jjs MOTYUESHUS ra3a U MpoBepKa ero repMEeTUYHOCTH.
e Bosronka cyxoro nipja, 1oja Wi HapTaJlnuHa.

e ArperaTHbl€ COCTOSIHUS BOJBI.

e PazgeneHne [IByX  HECMEIIMBAIOIIMXCSA  KUJKOCTEM €  ITOMOIIBIO

JEJINTEIIbHON BOPOHKH.

e Jluctunisatop u ero padora.
e VYcraHoBka s QuiIbTpoBaHUS U €€ padoTa.

e VYcTaHOBKA JJis BhITapUBaHus U €€ padoTa.



9 KIIACC
IToBTOpeHue U 00001IeHUE CBeAeHUI 0 KYpCy 8 Kiacca
bunapnsie coenunenus. Okcuapl coaeodpa3yronme U HecoaeoOpas3yoIme.
I'mapokcuasl: ocHOBaHUS, aM(OTEpHBbIE THIPOKCHIBI, KHCIOPOICOAEPKAIIHEe
kucaoTel. CpeHue, KUCIble, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

O6o0uieHne cBeAeHU O XUMHUYecKMX peaknusax. Knaccudukarms
XUMUYECKUX PEaKIU MO pa3IuIHBIM MMPU3HAKAM: COCTaBY U YHCIY pearupyromx
U 00pa3yroluXcs BEIIECTB, TEIIOBOMY 3(dQeKTy, 00paTUMOCTH, HU3MEHECHHIO
CTETICHEH OKHCIICHHsI JJIEMEHTOB, OOpa3ylolMX pearupyrole BellecTBa,
arperaTHOMY COCTOSIHHIO pearupyrOIINX BEIIECTB, HCIIOJIb30BAHUIO KaTalnu3aTopa.

[lonaTHE O CKOPOCTH XWUMHUYECKOW peakuuu. DakTophl, BIUSAIONINEC HA
CKOPOCTh ~XMMHUYECKUX pEaKIHi: TpUpoJa pearupyrolnx BEMmECTB, UX
KOHIICHTpAIlMs,  TEMIleparypa,  IUIONIaJb  CONPUKOCHOBEHHUS,  HAJIH4YHUC
karanu3aropa. Karanus.

JdeMoHCcTpamuun

o O3HakoMIIEHHE C KOJUIEKIIUSIMHA METAJIOB M HEMETAIIJIOB.

o O3HaKoOMIICHHE C KOJUICKIIUSIMH OKCHJIOB, KUCIIOT U COJIEH.

e 3aBUCHUMOCTH CKOPOCTH XMMUYECKOW PEaKIMH OT MPHUPOIBI pearupyromux

BEIIECTB.

e 3aBUCUMOCTh CKOPOCTH XUMHUYECKOHM peaklud OT KOHIEHTPAINH

pearupyroumx BeiecTB.

e 3aBUCUMOCTh  CKOPOCTHM  XHMHUYECKOW  peaknuuu  OT  IJIOMIATu

CONPHUKOCHOBEHHSI pEarupyrolnX BeIIECTB («KUIIAIIUAMN CION).

e 3aBUCHMOCTh CKOPOCTH XHMHYECKOHW pEaKImuh OT TeMIepaTyphl

pearupyroumx BeuecTB.

JlabopaTopHbie ONBITHI

® BzaumopaencTBUE aMMHaKa U XJIOPOBOIOPO/IA.

® Peaknuus HeUTpanu3alvu.



® HabmroieHue TemioBoro 3pgexra peakuiuu HeUTpaIn3anuu.
® B3aumopelictBue cepHoit KucinoTel ¢ okcugom meau(1l).
® PaznokeHue nepokcua BOJOPOia ¢ MOMOIIBIO KaTala3bl KapTodes.

® 3aBUCHMOCTh CKOPOCTH XMMHMYECKOM PEAKIMHU OT MPUPOABI PEATUPYIOLIUX

BCUICCTB HA IIPHUMCPC BBaHMOI[GP'ICTBPIH pPacTBOPOB TI/IOCYJ'IB(baTa HaTpus U XJIopuaa

Oapusi, THOCYIb(aTa HATPUS U COJITHOM KUCIIOTHI.

® 3aBUCUMOCTh CKOPOCTH XMMUUYECKOW pPEaKIIMU OT NPUPObl METAILUIOB IIPU UX
B3aMMOJCHCTBUH C COJSTHOM KUCIOTOM.

® 3aBUCUMOCTh CKOPOCTH XMMUUYECKOW PEAKIMU OT MPUPOAbI KUCIOT MPU HUX
B3aHMOJICHCTBHH C JKEJIC30M.

® 3aBHUCUMOCTh CKOPOCTH XUMHUUYECKOU PEaKlUU OT TEMIIEPATYPHI.
® 3aBUCUMOCTH CKOPOCTH XMMHUYECKOU PEaKIIMU OT KOHIIEHTPALIUH.

® 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEAKLMU OT IIONIadN
COIIPUKOCHOBEHUS PEarupyrOIIUX BEIIECTB.

® 3aBHUCUMOCTb CKOPOCTH XUMUYECKON PEaKIIMU OT KaTaanu3aTopa.



IIpumMepHOe TeMaTHYeCKOE IJIAHNPOBAHNE

8 KIIACC

(2 u B Henento, Becero 70 4, U3 HUX 6 4 — pe3epBHOE BpEMSI)

Homep XapakTepucTKa OCHOBHBIX BH/I0B
OcHOBHOe cofep:kanue
Ypoka Tema ypoka JAeSITeJIbHOCTH y4almXxcsl (Ha ypoBHe y4eOHbIX
YpPOKa
n/n el cTBUIA)
HayvajbHble NOHATHA M 3aKOHBI XuMuH (20 u)
1 Im1 [Tpeamer xumumn. Tena u BemiectBa. CBOWMCTBA BEIIESCTB. XHUMHUUYECKHUE SIBICHHS. ObvscHamb, 4YTO TPEIMETOM U3YYEHHS XUMHHU
Ponb xumuu B xu3Hu | Ponb XuMuM B JKM3HHM COBpeMeHHOro oouiectBa. OTHOIIEHHE | SIBISIOTCS BELIECTBA, UX CBOWCTBA U MTPEBPALLICHHSI.
YeJIoBeKa o01ecTBa K XMMUH: XeMoGUITUst U XeMooOusi. Pa3znuuams Tena v BeniecTsa, BELECTBA U MATEPUAIIbL.
JemoncTpanuu. Koyutekius MaTepuanoB U U3IENIUH U3 HUX. Yemanaenueams ~ NpUUMHHO-CIENCTBEHHBIE  CBS3HM
JlaGopaTopHble ombIThl. 1. O3HaKOMJICHHE C KOJJIEKIIHEH | MEXIy CBOMCTBAMH BEIUIECTB M UX MPHUMEHEHHUEM.
1a60paTOPHOI MOCYIBI Xapaxmepuzosamu IOJIOKUTENBHYIO u
OTPULIATENIBHYIO POJIb XMMHHM B JKU3HH COBPEMEHHOTO
oO1iecTBa.
2 112 Meronst  u3ydenus | Merogpl  u3ydeHus — xuMun.  HaOmiogerme.  DKCIepuMEHT | Xapaxmepusosambs OCHOBHEIE METOBI W3Y4EHHUS
XHUMHH MonenupoBanue. Momenn MatepuaibHble (BEIIECTBEHHBIE) U

3HAKOBBIE (CHMBOIBHBIE).
JdemoncTpanuu. Mopenn, HWCHOIB3yeMble HAa ypoKax (hH3WKH,

Ononoruu u reorpaduu.

€CTECTBEHHO-HAayYHBIX AUCLHUIUINH.
Cobupamb 00bEMHBIE U MAPOCTEPKHEBBIC MOICIII

HEKOTOPBIX XUMHUYIECKUX BEIICCTB
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13 ArperaTHble lazel. XKunkoctu. Teépaple BemecTBa. BzauMHble mnepexoabl | Pasauuams TpU arperaTHBIX COCTOSHUS BEIIECTBA.
COCTOSIHUSI BEILIECTB BEIIECTBA W3 OJHOTO arperatHoro COCTOSIHUSL B jpyroe: | Habarooams XUMHUYECKHUH OSKCIEPUMEHT W Odelamb
JlaGopaTopHbie ombIThI. 2. [IpoBepka repMEeTHYHOCTH MpHOOpa | BBHIBOIBI HA OCHOBE HAOIOICHUI
JUIA TIOMY4EHUs Ta30B
II Ilpakxmuueckas [IpaBuia TexHUKH 6€30MTACHOCTH U HEKOTOPBIE BUIBI PalboOT B Pabomame c n1a00paTOpHBIM 00opyioBaHHEM
paboma 1 XUMHYECKOH JTabopaTopuu (KaOWHETe XUMUH ) W HarpeBaTeIbHBIMA ~ TPUOOpaMU B COOTBETCTBUU
C TIpaBUJIAMU TEXHHUKH 0E30IaCHOCTH.
IT Homawnuii HaGmioneHue 3a ropsiuei cBeuoi Buinonnamo 6e301acHbIE B JOMAIIHUX YCIOBHAX
9KCnepuMeHm JKCIIEPUMEHTHI,
14 Ousnueckue spineHus: | Ousnueckue spneHus. Yucrtble BelecTBa U cMecH. ['omorenusle u | Paziuuames Gu3nyueckue U XUMHUYECKUE SIBJICHUS, YHCTHIC
— KaK OCHOBa rereporeHHsie  cmecd. JlemoHcTpauum. Pasnmenenme  ByX | BelecTBa M CMECH.
paszeneHus cMecell B | HECMEIIUBAIOLIMXCS  KHUIKOCTEH C TOMOLIbI0  JenutenbHol | Knaccuguyuposams cMmecH.
XUMHU BopoHkH.  JlaGopaTopuble  ombIThl. 3.  O3HakomiieHue | [lpusooums TIpUMEPBI CMECEH, HMMEIOIMX pPa3IuYHOe
C MHHepajamMu, oOpasyromumu  rpaHuT. 4. IlpuroroBineHue | arperaTHoe COCTOSHHE.
TeTepOreHHON CMECH ITOPOIIKOB CEPHI C KEIE30M U HX pazJie/ieHHe
II Ipaxmuueckas AHanu3 MoYBHl Pabomams c 11a00paTOPHBIM 00opyIoBaHHEM
paboma 3 (ananoe W HATPEeBATENIbHBIMUA ~ MPUOOpaMH B COOTBETCTBHH

pabomwl « Ouucmka

NOBAPEHHOLL COUY)

C TIPaBHIIaMH TEXHUKU O€30MacCHOCTH.
pyccKoro (poxHOro) sI3bIKa U A3bIKA XMMHUH.
/enams  BBIBOABI  TIO

pe3yapTaTaM  MPOBEIEHHOTO

JKCIIEPUMEHTA
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7 15 AtomHoO- XUMUYECKUE DJIEMEHTBHl. ATOMBI H MOJEKYNbl. [Ipocteie U | O6vsicHsmb, 9TO TAKOS XUMHICCKHN 3JICMCHT, aTOM,
MOJIEKYJISIpHOE CIIO)KHBIE BEUIeCTBAa. AJUIOTPOIIMS Ha TpPUMEpe KHCIOPOAA. | MOJIEKYINa, aluIOTPOIHS, HOH.
yuenue. XuMuueckre | OCHOBHBIE TIOJIOKEHUsI aTOMHO-MOJIEKYJsipHOro ydeHws. MoHbl. | Pasnuuams MpOCTHIE U CIOKHBIE BENIECTBA, BEIIECTBA
9JIEMEHTHI BermectBa MONEKYISIpPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHSL.
JemoHcTpamuu. Mojenu ajuTOTPOIHBIX MOAM(HKANUN yriepona
u cepsl. [lomydenue o3oHa
8—9 I16 3HakM XMMHUYECKMX | 3HaKM (CHMMBOJIBI) XHUMHUYECKHX dneMmeHToB. Wudopmanus, | Hasvieamsb n 3anucvliéams 3HAKH XUMHYECKUX 3JIEMEHTOB.
JJIEMEHTOB. KOTOPYIO HECYT 3HAKA XUMHYECKUX 3JIEMEHTOB. Xapaxmepuzosams nHPpOPMAIINIO, KOTOPYIO HECYT 3HAKU
HepI/IOI[I/I‘-IeCKaﬂ XUMHNYECCKUX DJICMECHTOB.
Ta0JIMIA XUMUUECKUX
snementoB J[. W.
Menneneena.
10—11 7 XUMHUUECKUE Xumnueckue  opmynbl.  Wumekcst  u  koaddunmeHtsl. | Omobpasicams cOCTaB BEIECTB C MOMOIIBI0 XUMHYECKUX
(bopmyIsl OtHocuTenbHass  MOJEKynsdpHas  Macca.  MaccoBass — nons | GopMym.
XMMHYECKOT0 »JIeMeHTa B coeauHeHuu. VHpopmanus, kotopylo | Pasziuuams nHAEKCH M KO3()(GHUIIUESHTEL.
HECYT XUMHYecKHe (GpopMyIIbl Haxooums  OTHOCUTENBHYIO  MOJEKYISIPHYIO — Maccy
BEILIECTBA U MAacCOBYIO JONI0 XMMHUYECKOTO 3JIEMEHTa B
COEIMHEHUH.
12—13 | 118 BanentHoctb BanentHnoctb. CtpykrypHas (opmyna. XUMHYECKUE NEMEHTBI ¢ | OObsCHsMb, YTO TAKOE BAICHTHOCTb.

MOCTOSTHHOW W TEPEMEHHON BaJICHTHOCThIO. BbiBOA (hopMyibl

COCIUMHCHUA 110  BAJICHTHOCTH. OnpeneHeHI/Ie BaJICHTHOCTH

XHMHYECKOT0 dJIeMeHTa 10 (JOpMyIIe BEIEeCTBaA.

Tonumamo OTPAXXEHUE TIIOpsAAKa COCAUHEHUSI aTOMOB

Ymemo cocmaeisaims COeqUHEHUN

bopmysbt
[0 BAJICHTHOCTH W Onpede/isnib BAICHTHOCTb JIICMEHTa

o (hopMyIIe ero COeTMHEHHS
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14 m9 Xumuueckue Xumuueckue peakiuy. PeareHTsl 1 NpoayKThl peakiud. [IpusHaku | Xapakmepuzosams XUMIUUECKYIO PEAKIUIO U €€
peakuun XMMHYECKUX Peakiuid. YCIOBUS MX NMPOTEKAaHMS WM IPEKpalleHHs. | YYaCTHUKOB (peareHThl ¥ MPOIYKTHI PEaKIIUH).
Peaxumu ropenus. TerutoBoii addekt peakunu. Ik3oTepmudeckue | Onucviéams MPU3HAKN U YCIOBUSI TEUCHUST XUMHYECKUX
Y SHIOTEPMHUYECKHE PEaKIIUH. peaKIuii.
Paznuuams  dK30TEpMUYECKHE W JHIIOTEpPMHUYECKHE
peaKIuH.
15—16 1110 XuUMHUYECKHE 3aKOH COXpaHEHHS MacChl BEUIECTB. XHUMHUECKHE YypaBHEHUs. | Dopmynuposams 3aKOH COXPAHEHUS MacChl BEILIECTB.
ypaBHEHHsI CocraBnenue xuMu4ueckux ypaBHenuit. Wudopmanus, koropyto | Cocmasnsmb Ha €T0 OCHOBE XUMHYECKUE YPaBHEHHUS.
HECET XMMUUECKOE YpaBHEHHE. Tpancruposams HHGOPMAIHIO, KOTOPYIO HECYT
XUMHUYCCKUEC YpAaBHCHUS.
OKCIepUMEHTAIIBHO 100meepicoamy CPaBeIIMBOCTh
3aKOHa COXPAHEHUS MacChl BEIIECTB
17—18 Il Tune! XUMHUYECKUX Knaccudukanus XUMHYECKMX peakUuid 10 coctaBy u uuchy | Kraccuguyuposams XUMHYECKHE PEaAKLUH IO MPHU3HAKY
peakuui peareHToOB M INPOAYKTOB. THIBI XMMHMYECKUX peakuuid. Peakuuy | yuciia ¥ cOCTaBa peareHTOB U IPOAYKTOB.
COEIMHEHUs, pa3JIoKEHHs], 3aMeIleHns 1 oOMeHa. KaTann3aTopsl. Xapakxmepuzosameb PpoOib KaTalau3aTopa B IPOTEKaHHU
XUMUYECKOU PEAKLUH.
19 I15-11 [ToBTOpeHue TectupoBaHue, pemieHre 3a1a4 U BHIIIONHEHUE YIIPaKHEHUH 110
1 000011IEHNE TEMBIL. TEME
TToxroroBska k
KOHTPOJIBHOH padore
20 I15-11 Konumponvuaa paboma 1 no teme «HadaapHbIe TOHATHS U 3aKOHBI XUMUD)
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Ba:xHeiimme npeacTaBuTe Il HeOPraHuvecKux BemiecTs. KonuvyecrBenuble oTHOmeHust B xumuu (18 1)

21 12 Bozayx u ero Cocrag Bo3yxa. [TonsTHe 06 0OBEMHOM 10JI€ ((p) KOMIIOHEHTa Xapaxmepusoeamb 00bEMHYIO 10O
COCTaB MPUPOIHOM ra30BOM CMECH — BO3/yXa. KOMITOHEHTa TaKOM MPUPOAHON Ta30BOM CMECH,
Pacuer 00béMa KOMITOHEHTA Ira30BOH CMECH 110 €ro 00BEMHOM J0Me 1 KaK BO3JIyX, U paccuumuléanms 00bEMHYIO JIOIO
HA00OPOT. Mo 00bEMY 3TOM CMecH.
Hemonctpamun. OnpeneneHne coaepkaHus KUCIOpo/ia B BO3AyXe
22 1113 Kucnopon Kucnopon. Ozomn. [Nonyduenue kucinopona. Codupanue u Xapaxmepuzoeamv 030H, KakK aJUIOTPOIHYIO
pacrio3HaBaHue KHCIOpoAa. XUMHUUYECKHUE CBOWCTBA KUCIOPO/a: MOJM(UKALINIO KHCIOpO/Ia.
B3aMMOJIEHCTBIE C METalJIaMH, HEMETAJUIAMH U CIIOKHBIMHM BellecTBaMu. | Onucvisams — (QU3MUECKHE U XUMHYECKHE
[Tpumenenue kucnopoaa. KpyroBopot kuciopoaa B Ipupoze. CBOICTBA, MOJIy4CHUE M MPUMEHEHUE KHCIOpoJa
C HCTOJIb30BaHUEM PYCCKOro (POJHOr0) sI3bIKa U
SI3bIKA XHMUH.
23 I Ipaxmuueckas [Nonyuenwne, cobupanue 1 pacrio3HaBaHUE KUCIOPOa Pabomams ¢ nabopatopHbIM 000OpYZOBaHHEM U
paboma 4 HarpeBaTelbHbIMU MPUOOPAMH B COOTBETCTBHH C
NpaBUIIaMH TEXHUKH O€30I1aCHOCTH.
Buinoansme npocteiinine npuéMbl 00pallieHus C
712a00paTOPHBIM 000PYIOBAaHHUEM:
24 1114 Oxcuasl Oxcuppl. Ha3Banus okcnio. CocraBienne GpopMysr OKCHIOB TI0 UX Buvioenams cymecTBeHHBIE TPU3HAKU OKCHJIOB.

Ha3BaHUAM. [IpeacraBureny OKCUIO0B: BOJA, YIJIEKUCBIN I'a3, HEralEHast
H3BECTh.

Jdemoncrpaumu. Komiekuus OKCHIO0B.

JlaGopaTopHbie onbIT. 12. [loMyTHEHHE N3BECTKOBOM BOABI IIPU

MIPOITyCKAaHUH YTIIEKUCIIOTO ra3a

Jlasamb Ha3BaHUS OKCUIOB 11O UX (OPMYIIaM.
Cocmagnams  GOPMyNBl  OKCHAOB IO  HUX
Ha3BaHUSIM.

Xapakxmepuzosamby ~ Takux  TpEACTaBUTENEH
OKCHJIOB, KaK BOJIa, YIJIEKUCIIbIN ra3 1 HeraméHas

HU3BCCTh
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25 15 Bonopon Bonopon B npupone. ®usnveckue U XUMUUECKUE CBOWCTBA BOAOPOAA, Xapaxmepuzosamu coCTaB MOJIEKYIIBI,
€ro MONyYeHNe U TIPIMEHEHHE. (m3nueckre 1 XUMUYECKHE CBOWCTBA, MOIydeHUE
Hemonctpamuu. [lonydenue, coOnpanue U pacrio3HaBaHUE BOIOPO/A. W IPUMEHEHHE BOAOPO/Ia.
T'openue Bomopoaa. BzaumoseiictBue Bogopona ¢ okcugaom meau(ll).
JlabopaTopHbie onbIT. 13. TlonydeHue Bogopoaa nNpu B3aUMOAEHCTBUN
LIMHKA C COJITHOM KUCIOTOM
26 II Ipaxmuueckas [Mony4yenue, coOupanue u paclo3HaBaHUE BOAOPOIA Pabomams ¢ mabopaTopHbIM 00OpYIOBaHHEM H
paboma 5 HarpeBaTelbHBIMU MPUOOPAaMH B COOTBETCTBHH C
MpaBUJIaMH TEXHUKH O€30M1aCHOCTH.
27 I116 Kucnotsr Kucnotsl, ux coctaB u ux kiaccudukaiys. Munukatopsl. Tabmuia Ananuzuposams cOCTaB KUCIOT.
pactBopumocTu. CepHasi ¥ COJIsHasi KUCIIOTBI, UX CBOMCTBA U Pacnosnasamo KHCIIOTBI c TIOM OLIBIO
NpUMEHEHHE. WHJIMKAaTOPOB.
JdemoncTpanuu. Komieknys MuaepansHbIX KUCIOT. [IpaBmio Xapaxmepuzoeams  NPENCTABUTENEH  KHUCIOT:
pazbaBiieHus cepoif KUCIOTHL. JlaGopaTopHble onbIT. 14. CEpHYIO U COJISTHYIO.
Pacnio3HaBaHue KUCIIOT € IIOMOIIBIO HHIUKATOPOB
28 m17 Conu Comnu, uX cocTaB ¥ Ha3BaHUA. PacTBOPHMOCTE coJieii B Bozie. Xapaxkmepuzogams ~ COMM  KaKk  TPOIYKTHI

[peacraBuTeny coneil: XIOpUI HATPUS, KapOOHAT KabIwms, hocdar
KaJIbIHsl.
Jdemoncrpanuu. Komnekuuss comeil. Tabmuma — pacTBOpUMOCTH

OCHOBAHMI, KACIIOT 1 COJIEH B BOJIC

3aMeILEHNUs BOZOPOa B KUCIIOTE Ha METaJlL.
3anucvisams GOpMyIIBI CONEH 1O BaJEHTHOCTH.
Hasvieams comu o popmynam.

Hcnonvzoeamy TabnMIly pacTBOPUMOCTH  JUIA
XapaKTEPUCTUKU CBOMCTB COJIEH.

IIpogooums pacy€rel o hopMynaM comei
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29—30 1118 Konuuectro Uucno Asoraapo. KomudectBo BemectBa. Monb. MomspHast macca. | O6vsicHsamb TOHATHUS «KOJIHYCCTBO BEIIECCTBAY,
BEILIECTBA KpatHbie eUHHIBI H3MEPEHHS KOJIMYECTBA BEUIECTBA — MUIIUTUMOIb M | «MOJIbY, KIUCI0 ABOTaapoy», «MOJSIPHAs Maccay.
KHJIOMOJTb, MUJUTUMOJISIPHAS X KHJIOMOJISIPHAS MACChI BELIIECTBA. Pewamp 3amaun ¢ MCMONB30BAaHUEM MOHATUIN
Pacuétbl ¢ WCHONMB30OBAHWMEM TMOHSTUH «KOJMYECTBO BEIIECTBA», | «KONMYECTBO BEIIECTBA», «MOJSAPHAS Maccay,
«MOJISIPHAs MACCay, KIUCIO ABOTAIPOY. «4ucio ABorasapo
31 119 Mornsipabiii 00b€M | 3akoH  ABoraapo. MomspHbIE  00beM  ra3000pa3HBIX  BEIECTB. | OObACHAmMb TOHATHS «MOJSPHBIH 00BbEM Ta30BY,
rasoB OTHOCHUTENbHAS TIOTHOCTH ra3a Mo JAPYroMy rasy. «HOPMAITbHBIC YCITOBHUSY.
KpaTHbIe CANHUIIbI UBMCPCHUA — MHHHHMOHS{pHLIﬁ u KPIJ'IOMOJ'IS[prIﬁ Pewamw 3aa4u C HCIOJIb30BAHHEM MMOHSATHH
00BeMBI Ta3000pa3HBIX BEIIECTB. «KOJIMYECTBO BEIIECTBa», «MOJISIpHAs Maccay,
Pacu€rTel C UCIONB30BaHMEM TOHATHH «KONHYECTBO BEIIECTBA», | «MOJSPHBIH 00BEM ra3oB», «4HCIO ABOraapo»
«MOJISIpHAst Maccay, «MOJIAPHBII 00BEM Ta30BY, «IUCIO ABOTapO.
32—33 1120 Pacuérel no Pacu€rel ¢ WCIONb30BAaHMEM TOHATHH «KOJIUYECTBO BEILISCTBAY, Xapaxmepusosams KONNYECTBEHHYIO CTOPOHY
XUMHYECKUM «MOJIIpHAst Maccay, «MOJIAPHBII 00BEM Ta30B», «IUCIO ABOTazpo» XUMHYECKUX OOBEKTOB M IPOLIECCOB.
YPaBHEHUAM Pewame 3agaun ¢ UCIIONB30BAaHUEM TOHATHH
«KOJIMYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBII 00BEM ra3oBy», «YHCIO ABOTaIpO»
34 mz1 Bopa. OcnoBanus T'uapocdepa. Kpyrosopor Boxsl B nipupoze. Ouzudeckue u xumudeckue | OOwsicHsims TOHSATHAS «OCHOBAHUS», «LIEIOUN»,

CBOMCTBA BOJBI: B3aUMOJCHUCTBHUE C OKCHUIAMHU.
OcHoBaHUs, UX cocTaB. PacTBOpMMOCTh OCHOBaHHMI B Boae. V3MeHeHne
OKpacKM WHAMKATOpPOB B IIeNOYHOW cpene. [lpencraBurenu mienoyei:

TUAPOKCUIBI HATPHUA, KAJIUA U KaJIbILUA.

«Ka4eCTBEHHAs! pEaKIHsD», HHAUKATOPY.
Knaccupuyuposams OCHOBAHHS o
pactBopuMocTH B Bome. Ompedenamv  TO
(dopmyrne  NPUHALISKHOCTH  HEOPTaHUYECKHX

BELLECTB K KIacCy OCHOBaHUM.
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35 22 PactBopsI. PactBopurens u pactBopéHHOEe BemiecTBO. PactBopwl. PactBopenme. | ObOwsacHamo TIOHATUS «MaccoBast JIOTIsSt
Maccoas nonst | T'umpater. ComnbBaThl. MaccoBast 1O PacTBOPEHHOTO BEIIECTBA. | PACTBOPEHHOT'O BEIICCTBAY.
PacTBOPEHHOTO Pacuetsl, cBs3aHHBIC C WCIIOJIB30BAHMEM TIOHATHSA «MaccoBas JONA | Ycmanasiueams aHamormu ¢ OOBEMHOW JoONeiH
BEIIeCTBA PACTBOPEHHOT'O BEIIIECTBAY. KOMITOHCHTOB Ta30BOIM CMECH.
JlaGopaTopHblii onbIT. 16. O3HaKoMIIeHHE ¢ TIpenapaTamMu JoMaiiHe | Pewams 3amaud C HCIOJb30BAHUEM TMOHSITHI
WY TIKOJIBHOM aNTeuKy — paCTBOPaMU MEPOKCHIA BOJOPO/IA, CIIUPTOBOM | «MaccoBas JIOJAS  DJIEMEHTA B BEIIECTBEY,
HACTOWMKH MOJIa M aMMHaKa. «MaccoBas IO PACTBOPEHHOTO  BEIECTBAY,
«00BEMHAsST I0JTSI ra3000pa3HOTO BEIECTBAY
36 IIpakmuueckas [TpuroroBieHue pacTBopa 3aJaHHOW MAaccOBOM Joinel pacTBOp&HHOro | Pabomams ¢ 1abOpaTOpHBIM 0OOpPYIOBaHHEM U
paboma 6 BEIIIECTBA HarpeBaTelbHBIMU MPUOOPAaMH B COOTBETCTBHH C
MpaBUJIaMH TEXHUKH O€30M1aCHOCTH.
- Jomawmnuii BeipamnBaniue KpUCTAJUIOB QJIFOMOKAJIMEBBIX KBACIOB WM METHOTO | Bwinonwusims 0€30MaCHbIE B JOMAIIHUX YCIOBUSIX
9KCnepuMeHm Kymopoca 9KCIEPUMEHTHI, IPOBOAUTE HAOMIOICHUS 32
POCTOM KPHCTAJIJIOB.
Ogopmnsims OTYET O MPOJIENIAHHOM paboTe ¢
HCIIOJIb30BAaHIEM PYCCKOTO SI3bIKA U S3bIKa
XUMHH.
37 14-22 O6o001menne u cucTeMaTH3aIMsA 3HaHUH 110 TeMe «BakHeie mpecTaBUTeN HeOPraHNIECKUX BellecTB. KomuuecTBeHHbIE OTHOIICHHS B XUMUM
38 Konmponvuaa paboma no teme «BaxHelmue npeacTaBUTeIN HEOPraHMIECKUX BemecTB. KomnaecTBeHHbIE OTHOMICHNS B XIMMH
OcHoBHbBIE KJIacChl Heopranuyeckux coequneHui (10 u)
39 1123 OKcupl, X O6o0mieHne cBeneHnil 00 OKCHOAaX, MX KIacCH(UKAINH, Ha3BaHUAX U | OOviAcHAmMb  TIOHATHS  «HECOIeoOpa3yromme
KIaccu(UKAIIS 1 cBoticTBax. CrocoOBI MOTYIEHHUS OKCHIOB OKCH/IBI, «coneodpasyrome OKCH/IBI,

CBOICTBa

«OCHOBHBIC OKCHIBID», KKHCIOTHBIC OKCHIBI».
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40 1124 OcHoBaHwUs, UX OcHoBaHwMs, X KJIaccu(HKaIys, Ha3BaHUs U cBoicTBa. BaaumonelictBue | Cocmasnsims ypaBHEHUS PEaKIUi C yJ4acTHEM
Knaccupukanys C KUCIIOTaMH, KHUCJIOTHBIMH OKCHAAMH M coisMH. Pa3noxkeHue | OCHOBaHUIlL.
U XUMUYECKUE HEpacTBOPUMBIX OCHOBaHHU. CII0COOBI TOTy4YEeHUsI OCHOBAaHHH. Habmiooams M onucvlieams peakuuu ¢ ydacTHEM
CBOICTBa OCHOBaHUI
41—42 125 Kucnotsr, ux Kucnorel, wux wxmaccudukanus u Ha3panusa. OOmume xumudeckue | Xapaxmepuszosams OOIIUE XUMUYECKUE CBONCTBA
Ki1accuuKanys CBOMCTBAa  KHUCIOT.  B3aumopeiicTBue  KUCIOT €  MeETalIaMH. | KHCIIOT
U XUMHYECKUE ONeKTpOXUMHUYECKUH psii HampsbkeHUH MertannoB. BsaumoneiictBue | Cocmasnams ypaBHEHHS pPeaKLUil C ydacTHEM
CBOMCTBa KHCJIOT C OKCHJIaMU METaJUIOB. B3aumMoelicTBrE KUCIOT C OCHOBAHUSAMH | KUCIIOT.
— peakuus HeWTpanu3auuu. B3auMoaencTBUE KHCIOT C COJSIMU.
[MTony4yeHne GeCKUCIOPOAHBIX U KHCIOPOJICOACPIKAIIMX KHCIIOT.
43—44 1126 Coinn, ux Conu, uX KiTacCH(UKAIUsA U CBOHCTBAa. PacTBOpMMOCTH cojicii B Boje. | Pa3muuaTh TMOHSTHS «CPEIHHE COJINY, «KUCIBIC
KiaccuuKanys BzammogeiicTBue cojieii ¢ KHCIOTaMH M IejodaMu. B3auMoneicTBue | Commy», «OCHOBHBIC COJIH.
U XUMHYECKUE coliell ¢ MeramaMu, OCOOGHHOCTH JTHUX peakiuid. B3aumopnelicTBue | XapakTepu3zoBarh OOLIME XUMHYECKUE CBOWCTBA
CBOICTBa COJIEH C CONSIMMU. coJen.
JlabopaTopHblie onbIThl. 24. O3HAKOMIICHUE C KOJUIEKLUe# comeit. 25.
Bsaumopeiictue cynbdara memu(ll) c xenesom. 26. Bzaumoneiictre
CoJIeH C COJIAMU
45 127 I'enetnueckas I'enetnyeckue psapl MeTaia U HeMeTaiuia. ['eHeTuueckast CBA3b MEXy | Xapakmepuszoéamsb  NOHATHE  «TEHETUYECKUI
CBSI3b MEXIy | KJIaccaMy HEOPTaHWYECKHX BELIECTB. psi.
KJ1IaccaMu JlaGopaTopHble onbiThl. 27. ['eHerwdeckas cBsI3p Ha mpuMmepe | HMimocmpuposams TEHETUIECKYIO CBS3b MEXIY
HEOPTaHUYECKUX COETMHEHUH MeIn BEIECTBAMH: IPOCTOE BEIIECTBO — OKCHI —
COeTMHEHUH THIPOKCHJT — COJIb.
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46 I Ipaxmuueckas Pemenne skcriepuMeHTaNBHBIX 3amad 1o TeMe «OCHOBHBIE Kilacchl | Yuems oOpataTbest c 1a00paTOpHBIM
paboma 7 HEOPTaHUUYECKUX COEAMHEHHI» 000pyIOBaHUEM M HarpeBaTeIbHBIMHU NpUOOpaMu
B COOTBETCTBHM  C IIPaBWJIAMH  TEXHUKH
0e3omacHoOCTH.
47 1123-27 O0o001IcHNE ¥ cCUCTeMaTH3aIMs 3HaHU# 10 TeMe « OCHOBHBIC KJIACCHI HEOPTaHUUCCKUX COCTHHECHUIND
48 I1 KonrponbHas pabora mo reMe « OCHOBHBIC KJIACCHI HEOPTAHUYECKHUX COCTUHEHUI
Ilepuonuyecknii 3aK0H M MepHoAMYecKasi cucTeMa XUuMH4eckux 3aeMeHToB [, U. Menneneea. CtpoeHue atoma (8 4)
1128 EcrecTBeHHbIE EcrecTBeHHBIE CceMENCTBA XUMHYECKHX DJIEMEHTOB: IIelo4yHble U | Ob0vacHamb NPU3HAKH, T03BOJISIIOLINE
49 cemeiicTBa IIENIOYHO3EMENIbHbIe METaJlIbl, TaloreHbl, WHEpTHble (OnaroponHsie) | OOBSIUHATH TPYNIBI XMMHYECKHX JJIEMEHTOB B
XMMHUYECKHX rassl. AmMdotepHocTb. AMQOTEpHbIE OKCHIBI M THIPOKCHABL | €CTECTBEHHBIC CEMEHCTBA.
3JIEMEHTOB. KommnnekcHsle comnu.
AmdorepHOCTh JlabopaTopusbie onbIThl. 28. [lonyuenue amdorepHOro rugpokcuaa u
HUCCIIEIOBAHHUE €TI0 CBOMCTB
50 OtkpbiTHE Otkpsitue J. M. MenaeneeBsIM IEpUOINUECKOT0 3aKOHA U CO3JlaHue UM | Pasnuuamb €CTECTBEHHYI0 U HCKYCCTBEHHYIO
MIEPUOANIECKOTO MIEPUOANYECKON CHCTEMBI XUMHYECKUX 3JIEMEHTOB. KITacCU(pUKaLUH.
3akoHa /. U. Jemoncrpauuu. Paznuunbie Gopmbl TaOMUIl MEPHOIUYECKOi cUCTeMBL. | ObvbsicHamb, TOYEMYy TEPUOAMYECKUN  3aKOH
MenpeneeBbM MognenupoBanne TOCTpoeHUsT mepuomgmdeckoit cucreMbl  JI. WM. | OTHOCST K €CTeCTBEHHOH KiIacCH(PHUKAIIIIL.
MenneneeBa
51 OcHOBHBIE ATOMBI Kak (hopMa CYIIIECTBOBAHUSI XUMHUECKUX 37eMeHTOB. OCHOBHBIC O0vscHAmMb, 9TO TAKOE IIPOTOHY», «HEHTPOHY,
CBEJICHUS O CBEJICHUSI O CTPOCHMH aTOMOB. J[OKa3zaTenbCTBa CIIOHOCTH CTPOCHHUS | «QJIEKTPOH», «XMMHUECKUI 3JIEMEHT», «MacCOBOH

CTPOCHHNHU aTOMOB

atomoB. OnbITel Pesephopaa. [Imanerapras Momenb CTpOSHHS aToOMa.

CocraB aTOMHBIX Sep: IPOTOHBI, HEUTPOHBL. MaccoBOe YHCIIO.

YHUCIIO».

Onucwisams CTPOSHNE Spa aToMa
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52 Crpoenue Muxkpomup. DnextpoHbl. CTpoeHHe dSHepreTHueckux ypoBHel atomoB | Cocmaensms CXEMBbI pacnpeneneHus
AJIEKTPOHHBIX XuUMH4YecKuX AeMeHToB 1—20. [loHaTHE 0 3aBEpIIEHHOM 3JICKTPOHHOM | AJICKTPOHOB  TI0  3JICKTPOHHBIM  CJIOSM B
000I1104eK aTOMOB clioe. AIIEKTPOHHOM 000I0UKe

53 Ilepronuueckas W3zoromnbl. du3nyueckuil cMBICI CHUMBOJMKHA TEPHOIMYECKON cUCTeMBl. | OOwsacHamb 3aKOHOMEPHOCTH U3MEHEHUS
cucTeMa CoBpeMeHHass (OPMYIUPOBKA TMEPUOTUUCCKOr0 3aKOHA. 3MEHEHUs | METAJUIMYECKAX W HEMETATMYECKUX CBOWMCTB
XUMHYCCKHX CBOWCTB DJIECMEHTOB B TMEPUOJAaX W TPyIIaxX Kak (YHKIUS CTPOCHHUS | XMMHYCCKAX 3JCMCHTOB W WX COCAWHCHHWHA B
anemeHnToB /l. 1. AJIEKTPOHHBIX 000JI0YEK ATOMOB. [IEPUOAAX U IPYIIAX
MenpeneeBa

54—55 XapakTepucTHKa XapakTepHcTHKa 3JIeMEeHTa-MeTallla U 3JIeMEHTa-HeMeTajlia 110 UX Mojio- | Xapakmepuzosams XUMHYECKUAE dJIEMEHTHI 1—3
3JIEMEHTA J)KEHHIO B TIEPUOJUYECKOW CHUCTeMe XHMMHueckux sieMeHToB JI. M. | meproaoB mo HMX MOJOXKEHHUIO B MEPUOINYECKOU
10 €ro NoJIoKeHHIo | MeHeneena. cucTeMe  XuUMHuYeckux ajgementor . .
B [IEPUOANYECKON JeMoncTpanuu. Mozgenu aToMOB 31eMeHTOB 1—3 mepuooB MenpeineeBa.
cucreme Apeymenmupoéams ~ CBOWCTBa  OKCHIOB U

THIPOKCHIOB METaJIIOB u HEMETaJJIOB
[IOCPEACTBOM YPaBHEHUM peaKkLMi

56 3nauenue 11,3 u CooOrieHnss  ydJammxcs O OKH3HHM, HAaydyHOH U oOlecTBeHHOW | Onpedensimo HCTOYHHUKHU XUMHUYECKOI

TICXD nestenbHoctu J1. Y1 MenpaeneeBa nHpopmanum.
. Y. MenneneeBa Honyuams  HeOOXOAUMYIO  HMHPOpMAIHMIO W3
Pa3IIYHBIX UCTOYHUKOB, AHAIUZUPOBAMD €€,
Xumuyeckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (8 1)
57 Honnas WNonHas xummdeckas cBs3b. VIoHBI, 00pa3oBaHHBIE aTOMaMU METAIUIOB U | OObsACHAMb, 9TO TAKOE MOHHAS CBS3b, HOHBL

XUMHUYCCKas CBA3b

HemetauioB. CxeMbel 00pa3oBaHMS WOHHOM CBSI3W Ui OMHAPHBIX

COEIUHEHHUI.

Xapaxmepuzoéams ~ MEXaHW3M  OOpa30BaHMSA

HOHHOH CBS3H.
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58 KoBanenTtnas KoBaneHTHass XuMHYecKas CBs3b. OJEKTPOHHBIE ¥ CTPYKTYpHbIE | OObsAcHAmMb TOHATHUS «KOBAJIECHTHASI CBSI3bY,
XMMHUYECKas CBsI3b | opMyibl. BanentHocts. KoBaneHTHass HemonsipHas CBsi3b. CXEMBI | «BaJEHTHOCTBY.
o0pa3oBaHMs KOBAJICHTHOM CBS3M B OWHapHBIX coeauHeHusx. | Cocmaensams CXeMbl 00pa30BaHUs KOBAJIEHTHOM
MornexynsipHas ¥ aTOMHas KpHUCTAJIMYECKHE PEIETKH, M CBOMCTBA | HEMOISPHON XUMHUUYECKOH CBA3H.
BEIIIECTB C ’TUM THIIOM PEIIETOK.
59 KoBanenTtHas DJeKTpooTpHLATENbHOCT. Psiyt anekTpooTpuniarenbHoctu. KoBanentHas | O6wsicusimb TIOHSITHSL «KOBaJCHTHAs TOJSpHAs
HeToJIApHast HEeTIOoJIIpHas U TOJIApHas XUMHUYecKas cBA3b. Junonb. Cxembl CBSA3bY, «3JIEKTPOOTPULIATEIIEHOCTDY, «BO3TOHKA,
U TIOJNIsIpHAs 00pa3oBaHMs KOBAJIEHTHOM ITOJISIPHON CBSI3M B OMHAPHBIX COSAMHEHUSX. | WM «CYOIMMaius.
XUMHYecKas CcBA3b | MorekynsipHas U aTOMHas KPUCTAIMYECKHE PELIETKH, U CBOWCTBA Cocmasnsames cxeMbl 00pa30BaHUS KOBAJICHTHOM
BELIECTB C 3TUM THUIIOM PELIETOK. HOJIIPHOM XMMHUUYECKOM CBS3U.
JeMoncTpanuu. Mozenu MONEKyIsSpHBIX U aTOMHBIX KPUCTAJUIMYECKUX | HMcnonw3o6ams 3HAKOBOE MOJIETHPOBAHME.
peéToK Hcnonvzoeams MaTepuanbHOE MOAEINPOBAHHE
60 Merannudeckast Merannudeckass XUMHUYECKasi CBA3b U MeTaJUIM4ecKasi Kpucramumueckas | O0vacHAmMb, YTO TAKOE METAJUINYECKAsl CBSI3b.
XMMHUUecKas CBsi3b | pemérka. CBoiicTBa BELIECTB ¢ 3THUM TUNOM pemérku. Enunas npupona | Cocmasname CXEMBbI o0pa3oBaHUs
XUMHYECKHX CBA3EH. METAIUIMYECKON XUMHYECKOHN CBA3H.
Hemoncrpaunu. BuneodparmenTs! u cnaiiap «Meramndeckas Hcnonvzo6ams 3HaKOBOE MOZIETTUPOBAHUE.
XUMu4eckas cBs3b». Komnekius «MeTallibl U CIIaBbD». Xapaxkmepusosamv ~ MeXaHH3M  00pa30BaHUA
METAIUIMYECKOH CBA3H.
61 Crenens Crenenp okucieHusi. CpaBHEHHE CTEIIEHH OKHCIEHHs U BajdeHTHOCTH. | Cocmagnsims GpopMynbl OMHAPHBIX COCAUHEHHI
OKHCJICHUS [IpaBuna pacu€ra cremeHel OKHCICHUs MO (opMylnaM XHUMHUYECKHMX | HA OCHOBE OOIIEro crocoda ux Ha3BaHHA.

COEIMHEHUI

Cpasnusamb B8AJIEHMHOCMb u CTCIICHb
OKHMCJICHUA.
Paccuumvisamo CTCIICHU OKHCJICHUA 1o

(hopMynamM XMMHYECKUX COSINHEHUH
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62 OKHCIUTENBHO- OKHCIUTENTHLHO-BOCCTAHOBUTEIILHBIE PEaKIINH. Obvscuamo TIOHSITUS «OKHUCJIUTEIEHO-
BOCCTaHOBUTENBHBI | OmpezneneHue CTeNneHeil OKUCIEeHHs AJIEMEHTOB, 00pa3yIOINX BEIIECTBA | BOCCTAHOBHUTEIBHBIE PEAKIHN», «OKUCIHUTENbY,
€ peakuuu pasHbIX KiaccoB. Peaknuu HMOHHOrO OOMEHa W OKHCIHMTEIBHO- | «BOCCTAHOBHTEIBY, «OKHCIICHHEY,

BOCCTaHOBUTEIbHbIE  peakuud.  OKUCIHTENh U BOCCTAHOBHTENb. | «BOCCTAHOBJIICHHEY.
Ockwucnenne 1 Boccranopienne. CocraBlieHne YpaBHEHHH OKUCIUTENBHO- | Kiaccuguyuposams XUMHYECKHE pPEAKIHH 10
BOCCTaHOBUTEJBHBIX PEAKIMii METOJIOM 3JIEKTPOHHOrO Oananca NPU3HAKy W3MEHEHMsl CTeleHeW OKHCICHUs
JdemoncTrpauuu. B3zanMoneicTBie IMHKA C CEPOM, CONMSTHOM KHUCIOTOM, | DJIEMEHTOB.
ximopunom Memu(Il). Topenume wmarnus. BsammoneiictBue xiopHOW | Onpedensimp OKHCIHTEIh W BOCCTAHOBUTEIb,
U CEpOBOJIOPOAHON BOJBI MPOLIECCHI OKUCIICHHSI M BOCCTAHOBJICHUSL.
Hcnonv306amsb 3HAKOBOE MOJICITHPOBAHNE
63 O0001IIeHHE U CUCTEMAaTH3aIUsl 3HAaHUN 10 TeMaM «[lepuoarueckuii 3aK0OH U TIepHOAMYecKas cucTeMa XuMudeckux 3emMentoB J[. Y. MeHzeneesa.
Crtpoenue aToma» U « XUMH4YEeCKas CBA3b. OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIC PEAKLIAID)
64 Konumponvuas paboma no temam «Ilepuopnyueckuii 3aKOH M INEpUOANYECKasl cucremMa xumudeckux anemeHtoB J[. M. MenpeneeBa. Ctpoenue
aToMay U «XuMHu4eckas cBs3b. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKLIAI)
PezepBHO 64

€ BpeMs
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(2 u B Henemto, Bcero 70, 3 HUX 4 4 — pe3epBHOE BpeMs)

Homep Jom 3aganue/

OcHoBHOE coiep:kaHHe XapakTepuCcTHKA OCHOBHBIX BU/IOB [1€ATEJIbHOCTH

ypoka Jara npBenenus Tema ypoka . .

w/n YpPOKa yyammuxcs (Ha ypoBHe y4eOHbIX el cTBUIA)
IToBTOpPeHME U 00001IeHNe CBeleHil M0 Kypcy 8 kiacca. XuMuueckue peakuuu (5 1)
1 IT Knaccudukarms bunapHusie COENUHEHUS. Oxcunsl | Xapaxkmepuzogams — OKCUIABI, THAPOKCHIB! (OCHOBAaHHUA,

HEOPTaHUYECKUX coieoOpazylomue W HeconeoOpasyronme. | aMm(poTepHbie THIPOKCHIBI, KHCIOPOCOACPKAIINE KUCIOTHI)
BEIIIECTB U UX lunpokcunpl:  ocHoBaHWs, aM(pOTepHBIC | M COJM TIO TUIAHY: COCTaB, CIOCOObI 0Opa30BaHUs Ha3BaHWM,
HOMEHKJIATypa THUAPOKCHUJIBI, KHCTIOPOJCOepKAINe | XapaKTepHbIE CBOWCTBA U TIOIyIEHHE.

kaciaoTel. CpenHue, KHCIIbIE, OCHOBHBIE,

KOMILJIEKCHBIE COJTH.

2—3 II Kiaccudukarys O6o0Omenre cBemeHUH 0  XUMHUYECKUX | OOvsicHAmb TOHITHS «XUMHYECKAs PEAKIUI», «PEaKInu
XUMHUYECKUX peakmusx. Kiaccudukamusi XHMHYECKHUX | COSOMHEHUS», «PEaKIUU PasJIOKEHU», «PEAKIUU OOMEHay,
peaxiuii mo peaKkmuii MO pa3NUYHBIM OCHOBAaHWSAM: IO | «PEAKIUH  3aMEIICHUS»,  «PeaKkmuh  HEUTpaTu3aIiumy,
Pa3TUYHBIM COCTaBy H  YHCIY pEATHpPYIIUX U | «IK30TEPMUYECKHE PEAKIIII, «IHIOTEPMHUUECKUE PEAKIIUN,
OCHOBaHUSIM 00pa3yIomMXcs BEMIECTB, IO TEIUIOBOMY | , POIIECCH OKUCIEHHUS U BOCCTAHOBIICHUSI.

a¢dexrty, TO arperaTHOMy COCTOSHHIO
pearupyromunx BeIecTB,

4—5 IT [lonsitue o ckopoctu | [loHATHE O CKOpOCTH XUMHYECKOW peakuud. | OObACHAMb, YTO TAKOE «CKOPOCTh XUMHYECKOU PEaKIIHI.
XUMUYECKOU @akTopbl,  BIUSKOIIME HA  CKOPOCThb
peakunu. Katanus XUMUYECKUX PEaKLIH:

XuMnueckue peakuuu B pacreopax (10 4)
6 II Onexrponutudeckas | [lonsTue 00 ANEKTPOIIUTHIECKON | Xapakmepuzosamp MTOHSTHS <OQJEKTPOIUTHIECKAS
JTUCCOTTHAITHS JTUCCOIIMATIHH. DIEKTPOTUTHI U | AUCCOLHUALIUSY», «IIEKTPOIUTHD», KHEATEKTPOIUTHI».
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HE3JIEKTPONUTE.. MexaHu3M Juccolralui
3JIEKTPOJIMTOB C Pa3jIMYHbIM XapaKTEpOM

Ycemanasnueams  NIPUUMHHO-CIIENCTBEHHBIE CBSI3M  MEXAY
IIPUPOOH IEKTPOIUTA U CTENEHBIO €r0 AUCCOLUALINY.

CBSI3U. Crenenp 3EKTPOTUTHYECKON
JUCCOLMALIHH. CunbHple ®  cralble
3JIEKTPOIUTHI.

7 OcHOBHEIE OcHOBHEIE TOJIOXKEHUS Teopuu | Xapakmepuzoeams TIOHITUS  «CTEMEHb  JUCCOLIUALIAM,
IMOJIOKCHUSA TCOPUU SHGKTpOHHTH‘IeCKOﬁ AUcCconuanmn. | «CUJIbHBIC OJICKTPOJIUTED?, <<CJI&6E>I€ QJICKTPOJIUTED?,
3JEKTPOIUTHUECKONH | JleMOHCTpanum. 3aBHCUMOCTD | «KaTHOHBI», «AHUOHBDY, «KHCIJIOTBD), «OCHOBAHUS», «COIH.
muccormanyu (TO/]) | anekTponpoBoaHOCTH YKCYCHOM KHUCHOTHI OT | Cocmasnsaims ypaBHEHHS SJEKTPOTUTHYECKON AUCCOLMALIU

KOHLEHTpalyu. J[BW)KEHHE OKpalleHHBbIX | KHCJIOT, OCHOBAHUI U COJIEH.
MOHOB B 3JIEKTPUYECKOM TI0JIE

8—9 XUMUYECKUE OO0mme XUMHUYECKHE CBOWCTBA KHUCIOT: | Xapakmepusoeamsb OOIINE XUMHUYECKHE CBOWCTBA KHCIOT C
CBOMCTBA KHUCJIOT N3MCHCHHUEC OKpacKu WHIUKATOPOB, HOSI/II_II/Iﬁ TCOpHUHU BHeKTpOHHTI/I‘{eCKOﬁ JAUcconuanunmn.

KaK DJIEKTPOJIUTOB B3aMIMOZICHICTBHE C MeTajulamu, okcuaamu U | Cocmagnsams MOJNEKYISIpHBIE, TIONHBIE W COKpAalIEHHbBIE
THAPOKCHIAMH  METAJJIOB W COJNSMH. | MOHHBIE ypaBHEHUS PEakiuii C yuacTHeM KHUCIIOT.
Monekynsipaple W HWOHHBIE (TOJTHBIE U
COKpAaII¢HHbIC) YPaBHCHUS PEaKITHHA.

10 XHUMHUIeCKHe O6mme xuMmHYecKHe cBoiicTBa mmenodend: | Cocmagnsams MONEKYISIpHBIE, TIONHBIE W COKpAaIIEHHbBIE

CBOIICTBA OCHOBaHMH | B3aUMOJEHUCTBUE C KHUCIOTaAMH, OKCHUJIAMHU | HOHHBIE YPABHEHHS PEAKLMI C y4aCTHEM OCHOBAHUIA.

KaK JIEKTPOIIUTOB HEMETaJUIOB, comsiMu. OOImue XUMHYECKUe | Apeymermuposams BOZMOKHOCTD TPOTEKAHUS peaKIuit
CBOMCTBAa  HEPACTBOPUMBIX  OCHOBAHUM:
B3aMMOZICHCTBHUE C KHCIIOTaMH, Pa3oKeHHe

11 XuMu4eckue OO0mure XuMUIecKrne CBOHCTBA CPETHUX Xapaxmepuzosams 00IME XUMHUYECKHE CBOICTBa COJEH C
CBOIICTBA coJiel KaKk | COJied: B3aUMOJEHCTBUE C KUCIOTaMH, MO3ULUNA TEOPUH AIEKTPOIUTHUYECKON AUCCOLUALIUU.
3JIEKTPOJIUTOB eT0YaMu, COMISIMU M METaJJIaMHU. Cocmagnams MONEKYNSApPHBIE, TIONHBIE W COKpPAaIIEHHEBIE

B3anmopelicTBrE KUCIIBIX COJIEN CO VWOHHBIEC YPABHEHHUSI PEAKLIUM C y4acTUEM COJIeH.
IeJIOYaMH.
12 [onsTue o I'mpponn3 kak oOMeHHOE B3aMMOACUCTBUE | Ycmanagnueams 3aBUCHMOCTh MEXKIy COCTaBOM CONU W
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TUAPOJIA3E CONEN

coieid ¢ BoAOW. ['mMAponu3 coau CUIBHOTO
OCHOBaHHWSI M cnabod Kucnotel. ['maponus
comiu cnaboro OCHOBaHHWSI M CHIBHOH
KUCIOTBI. Bogopoausiii mokazatens (PH).
JdemoncTpaumu. OrmpeneneHue xapakrepa
cpezbl B pacTBOpax COJIen

XapakTepoM €€ THIpou3a.

Amnanusupoeams  cpelly pacTBopa COIM C  IIOMOIIBIO
WHJIAKATOPOB.

IIpozno3upoeams TUI TUAPONN3A CONHU HAa OCHOBE aHaIU3a e

thopmybl

13 Ipakmuueckas CBoiicTBa KHCIIOT, OCHOBaHWH, OKCHJOB M | Ymems oOpamatbesi ¢ J1abopaTopHBIM  000pYJIOBaHHEM
paboma 1. Penienue | coneil B CBETe TEOPUHU DIICKTPOIMTHYECKON | U HarpeBaTEINbHBIMU npudopamu B COOTBETCTBUHU
SKCIEPUMEHTAIIBHBIX | JUCCOLMAIUNA U TIPEJCTABICHUMN 00 | ¢ mpaBuIaMu TEXHUKU O0€30MMaCHOCTH.
3aJad = MO0  TEeME | OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
«ONEKTPOIUTUYECKA | PEAKIHSIX
S TICCOITHATIHASDY

14 O06o00rIeHre B cCHCTEMAaTH3aITHs 3HAHUH 110 TeMe «XHUMHUYECKHE PEaKIINK B pACTBOPAX IJICKTPOIUTORY
15 Koumponvhas paboma 1 no reme « XUMUYECKUE PEAKIINU B PACTBOPAX dIIEKTPOIUTOBY
HemeTa/sibl 4 UX coeqHeHHs (25 1)
16 Oo6mas CtpoeHrie aTOMOB HEMETANIOB MW uX | OO6bjAcHAmMb, 9TO TAKOES HEMETAILTEI.
XapaKTepUCTHKA MOJIOXKEHNE B mepuoandeckor cucreme. Psag | Obwacuame 3aBHUCHMOCTD OKHCITUTENHHO-
HEMETaJIOB 3JIEKTPOOTPUIIATENHHOCTH. JleMOHCTpauMu. | BOCCTAHOBUTENBHBIX ~ CBOWCTB (WM npedckasvléams
Konneknus HEMETAJUIOB. Mogenu | CBOWCTBa) JJIEMEHTOB-HEMETAJNIOB OT WX TIIONIOKEHUS B
KPUCTAIUTMYECKUX  PEMIETOK HEMETaJUIOB: | IEPUOINIECKOM cucreme XUMHUIECKUX 3JIEMEHTOB
ATOMHBIE U MOJICKYJISIPHBIE. . . Menpneneena.

17 Ob6mas lamorensl, cTpoeHre UX aTOMOB W MOJNEKYI. | Xapakmepuzoseams CTpoeHHE, (U3WYECKHE W XUMHUYECKHE
XapaKTepUCTHKA Odusnyeckne W XMMHYECKHE CBOICTBA | CBOMCTBA, IONydeHHE W TPUMEHEHHE TaJIOTeHOB B TLIAHE
anemenToB VIIA- rajJjoreHoB. 3aKOHOMEPHOCTH W3MEHEHHs | 00IIero, ocoOEHHOT0 U eMUHUTHOTO.

TPyIITBl — CBOWCTB TaJIOTEHOB B 3aBUCHUMOCTH OT WX | Ycmawaeiuéams TPUINHHO-CIICACTBEHHBIE CBS3H MEXKIY
rajoreHoB MOJIOKEHHSI B  TIEPUOAMYECKOW CHCTEME. | CTPOCHUEM aToMa, XUMHUYECKON CBS3bIO,
HaxoxeHnue ranoreHoB B Ipuposie

18 CoenuHeHus l"aoreHOBOIOPOABI M COOTBETCTBYIOIIHE UM | Xapaxkmepu3o6ams C HCIOIB30BAHUEM PYCCKOr0 (POHOrO)

raJoreHOB KHACJIOTHI: IIJIAaBUKOBAs, COJsIHAS, | S3bIKA W SI3bIKA XUMHH COCTaB, (DM3MUYECKHE W XUMHUYECKHE
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OpOMOBOIOPOIHAS, HOJ0BOJIOPOIHAS.
l'anorenunpl. KauecTBeHHBIE peakIMu Ha
rajoreHu-uoHel. [IpuMenenne coeauHeHun
raJIOrCHOB.

JlaGopaTopuslii onbIT. 32. Pacno3naBanue

rajoreHuI-HOHOB

CBOICTBA, IIOJy4YE€HUE U IPUMEHEHUE COCIMHEHUN FaJIOT€HOB.
Hasvieams  COeUHEHMS TalOreHoB 1o  ¢opMmyle U
cocmagnsams HOPMYIBI IO UX HA3BAHUIO.

19 Ipaxmuueckas CosisiHast KACJI0Ta KaK CHJIBHBINA JJIEKTPOJIUT. | Ymems oOpamathcsi ¢ J1IaOOpAaTOPHBIM OOOpPYJAOBAHHUEM U
paboma 2. TunuyHbIe peakiuy KHUCIIOT, XapaKTepHblE | HarpeBaTENbHBIMU MPHOOPaMU B COOTBETCTBUU C MPaBHIAMU
H3yuenue cBOMCTB IUIL COJITHOM KHCJIOTBI: B3aMMOJIEHCTBHE C | TEXHUKHU O€30IIaCHOCTH.
COJITHON KHMCIIOTBI METaJlllaMH, OCHOBHBIMH H an)OTepHI)IMI/I Habnooams cBOWCTBA QJICKTPOJIUTOB W IPOUCXOOAIIUX C
OKCHJIaMH, OCHOBAaHHUAMH H an)OTepHI)IMI/I HUMH SIBJICHU.
TUAPOKCUIAMU, COJISIMH. KauecTBennas
peaKIys Ha XJIOPUI-HOH
20 Oo6mas OO6mrast xapakrepuctuka djeMeHTOoB VIA- | Jasams  0o0mIyl0o  XapakTEpUCTHKY aTOMaM, IPOCTHIM
XapaKTepUCTHKa rpynmbsl. Cepa B mpupone U e€ MOoNXydeHre. | BEIIeCTBAaM M COCAWHEHHSM XalbKOT€HOB B 3aBUCHMOCTH OT
anemenToB VIA- AmtoTporiHple  MOTM(UKAIIMKA CePhl W WX | UX MOJOKEHUS B MIEPHOTUICCKON CHCTEME.
rpymnmnbl — CBOMCTBA. XMMHUUYECKHE CBOHCTBA Cephl U e€ | Xapakmepusoeamsb CTPOCHUE, AJUIOTPONHIO, (DU3MIECKHE H
xanpkoreHoB. Cepa | mpuUMeHEHHeE. XUMHYECKHE CBOMCTBA, MTOTydeHIE U TPAMEHEHHUE CEPHI.
JemoncTpanuu. B3aumonerictBue cepsl ¢
MeTaiiamu. ['opeHue cepbl B KHCIOpoe
21 CepoBonopon u CepoBopmopon: CTpOEHHE MOJIEKYIbI, | Xapakmepu3zoeams C WCHOIB30BAaHHEM PYCCKOro (POIHOTO)
CyIb(hUIBI (m3mueckre W XUMHYECKHE CBOWCTBA, | S3bIKA M SI3bIKA XMMHUHU COCTaB, (PM3MYECKHE U XMUMHUYECKHE
rmomydeHre w 3HadeHue. CepoBOaoOpoHAs | CBOWCTBA, MOJTy4YeHHWE W TPUMEHEHHWE COCAWHEHHWN CEephl B
kuciora. Cynmbpuabl W WX 3HAYCHHUE. | CTENIEHU OKUCIEHUS —2.
JlromuHODOpHI.
22 Kucnoponnsie Oxcupn  ceppi(1V), cepHucTtas Kucnora, | 3anucsiéams (QOPMYIBI OKCHUIOB CEPBI, HA3bI8AMb WX,

COCANMHCHUS CEPBI

cynbutel. KauecTBeHHas peakuus Ha

Onucbléams CBOHMCTBA HAa OCHOBE 3HAHWM O KHCJIOTHBIX
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Cynb(QUT-HOH.

Okcun  cepoi(VI), cepHas  KHUCIOTAa,
Cynb(haThl. KpucramnoruapaTtsr.
KauecTBennas peakius Ha cyabhaT-noH.

OKCHJaX.
Cocmagnams MONEKYJSIpHbIE U UOHHBIE YpaBHEHUS peakLni,
XapaKTEePU3YIOIINUX XUMUYECKHE CBOMCTBA CEPHON KUCIIOTHI.

23 Ipaxmuueckast CepHasi KACJIOTa KaK CHJIBHBIA DIIEKTPONHUT. | Ymems oOpamatbesi ¢ 1a0OpaTOPHBIM 00OpYJOBaHUEM H
paboma 3. TunuyHbIe peakiuu KHUCIIOT, XapaKTepHbIE | HarpeBaTENbHBIMU MPHOOpPaMU B COOTBETCTBUU C MPaBHIAMU
N3yuenue cBONUCTB Ui pa30aBIeHHOW  CEPHOW  KHUCIOTBI. | TEXHUKU 0E30MacHOCTH.
CEPHOI KHUCIIOThI KauecTBennas peakius Ha cyabhaT-noH
24 Ob6mas OO6mast xapakTepucTHka »djJeMeHTOB VA- | lasamb  0OHIyl0 XapakTepUCTHKY aToMaM, IpPOCTHIM
XapaKTepUCTUKA TPYIIEL. A30T, CTPOGHHE aTOMa W MOJICKYJIBI | BEIIECTBAM H COCAWHEHHSM OJJIeMEHTOB VA-Tpymmel B
XUMHNYECKUX aszora. Ou3nyeckrue U XMMHUUYECKHE CBOMCTBA | 3aBUCUMOCTH OT MX IOJO0KEHHS B HepPIO)IPI‘IeCKOfI CHUCTEME.
aeMeHTOB VA- U MIPUMEHEHUE a30Ta. A30T B MIPUPOJIE H €T0
TPYIIEL. A30T OuooruYecKas poib.
25 Avmvuak. Conu AMMHaK, CTpOSHUE MOJICKYIBI U Pu3nUeckue | Xapaxkmepuzosams ¢ WUCIOIB30BAHUEM PYCCKOT'0 (POIHOTO)
aMMOHMS CBOMCTBa. AMMMauHas BOJA, HAIUATHIPHBIN | SI3bIKA M SI3bIKA XHMHU COCTaB, CTPOEHHME MOJEKYIIBL,
COHMpPT, TuApar  ammuaka.  J[OHOpHO- | pu3MuUecKkue W XHUMHYECKHE CBOICTBA, IIONY4YE€HHUE U
AKLENTOPHBII MeXaHU3M 00pa30BaHMs CBSI3M | IPUMEHEHUE aMMUAaKa.
B KaTHOHE aMMOHHs. BoccraHoButenbHble | Hasbieams colmn aMMOHMA 1O GOpMylIaM U COCMAGIAMb
CBOICTBa aMMHaKa. (bopMyIIBI IO MX Ha3BAHUSM.
Comn  aMMOHHUS M HMX TNPUMEHEHHE. | 3anucviéams MOJIEKYSIPHbIE U HOHHBIE YPAaBHEHUS PEaKIHi,
KauecTBennas peakust Ha KATHOH aMMOHHSI.
26 Ipaxmuueckasn [lonyuyenue, cobupanue u pacnozHaBauue | [lomyuams,  cobupamvy W pacno3nHagams  aMMHUAK.
paboma 4. aMMHaKa. Uzydenune pactBopumocTH | Obpawamecsi ¢ 1a0OpPaTOpHBIM ~ 00OpyHOBaHWUEM U
[ony4enue aMMHMaka B BOOE M  XapaKTepHCTHKa | HarpeBaTENbHBIMU MPHOOpPaMU B COOTBETCTBUU C MpaBUIAMU

aMMHuaKka M u3y4eHue
€ro CBOICTB

OCHOBHBIX CBOMCTB ruapara aMMMakKa.
KauecrBennas peaKuunsa Ha KaTUOH aMMOHU A

TEXHUKH 0€30MaCHOCTHU.
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27—28 Kucnopoansie Oxcuapl  a3ora: HeconeoOpasywimue U | Cocmasnsimb MOJSKYISPHBIC U HOHHBIC YPaBHEHHS PEaKIIUH,
COEIMHEHHS a30Ta KUCIIOTHBIE. XapaKTepU3YIOIUX XUMUYECKHE CBOWCTBA OKCHIIOB a30Ta.
AsorHcras KHCIOTA H HUTPUTHI. AsorHas Yemanasnusamo MMPUYINHHO-CIICACTBECHHBIC CBA3U MCKAY
KHCJIOTa, €€ TIIONYy4YEeHHWE U  CBOMCTBA. | BUJIOM XMMHYECKOM CBSI3M, THUIIOM KPUCTAJUIMYECKOU
Hurpartsl. pemETKM B OKCHJAaxX a30Ta M MX (PU3HYECKUMH U
XUMHWYECKUMH CBOMCTBAMHU.
29 dochop u ero dochop, crpoeHHe aroMa M aUIOTPONUA. | Xapakmepuzoeamb ¢ HUCIOIL30BAaHHUEM PYCCKOro (POIHOrO)
COEJIMHEHUS ®ochunpl. Dochun. Oxcun dochopa(V) u | si3blka U A3bIKA XUMHU CTPOCHHE, JIOTPOIHUIO, (PU3MIECKUE
dhochopuas kucinora. Docdatsr. U XUMHUYECKHUE CBOKMCTBA, TIONy4YeHHE U IMPUMCHEHHUE
dochopa.
JlaGoparopublii onbIT. 38. KauectBenHas | CaMOCTOSTEIBHO onucbiéams CBOMCTBa okcuaa ¢ocdopa(V)
peaknus Ha docaT-noH KaK KHCJIOTHOT'O OKCHUJIa U CBOMCTBA OCPOPHON KUCIIOTHI.

30 Oo6mas O6mrast xapakrepuctuka djeMeHTOB IVA- | JJlasams  0OmIyl0  XapaKTEPUCTHUKY aTOMaM, IPOCTBIM
XapaKTepUCTHKA IPYIIBL: OCOOCHHOCTH CTPOSHHS ATOMOB, | BEIECTBAM M COCJAMHEHHSM JJieMeHTOB [VA-rpynmel B
anemeHToB IVA- NPOCTBIX  BEIIECTB ¥  COCOUHEHHH B | 3aBUCHMOCTH OT UX MOJOXKEHHS B TIEPUOANIECKOIN CUCTEME.
IPYIIBL YTIEpos 3aBHCUMOCTH OT TIIOJIOXKCHHUSI DIIEMEHTOB B

MEPUOANYECKON CUCTEME.

31 Kucnoponnsre Oxcup yriepoma(ll)u 4 crpoenne Monekynsl, | Xapakmepuzogams C WCIOIB30BAaHHUEM PYCCKOTrO (POIHOTO)
COC/IMHEHUS nmony4yeHue u cBoiicTBa.. CoONM YrombHOM | sI3bIKA W s3bIKA XUMUHU COCTaB, (U3HYECKHE U XUMHUUCCKHE
yriepoja KHCJIOTBI: KapOOHAThl M THIPOKApOOHATHI. | CBOIMCTBA, MONyYCHUE H TPUMEHEHHE OKCUIOB YTIIEpOIa.

TexHuueckas U MumieBas coua. Yemanasnusames TPUYMHHO-CIICNCTBEHHBIC CBSI3H  MEXIY
Jlabopatopublii onbiT. 39. IlomydyeHue U | BUAOM XUMHUYECKOHM CBS3M W THUIOM KpPHUCTaJUIMYECKOM
CBOIICTBA YrOJBbHON KHUCIOTHI PElIETKY B OKCUAAX YIIEpoaa

32 Ipaxmuueckasn [Monyuenue, cobupaHue W pacno3HaBanue | [lomyuams, cobupams W pacno3Haéams YrICKUCIBIA ras.
paboma 5. | yranekucioro rasa. Uzyuenune | Obpawamvcsi ¢ Na0OpaTOpPHBIM ~ OOOpYJOBaHUEM U
[Monyuenue PacTBOPUMOCTH YTJICKHCIOTO ra3a B BOJE U | HArPEBATENbHBIMU MPUOOPAMH B COOTBETCTBHHU C MPABUIIAMU

YIJICKUCIIOrO rasa "

XapaKTCPpUCTHUKA KHUCJIOTHBIX CBOMCTB

TEXHUKH 0€30MaCHOCTHU.
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U3yYeHUe ero | yroiabHON KucioTel. KauecTBeHHas peaxiiust
CBOWCTB Ha KapOOHAT- U THAPOKapOOHAT-HOHBI
33-34 Yenesooopoowu Lamwv nonsamue 06 yeneso0opooax, ux Hazeauue, c8olUCmed
35 Kpemuuii u ero Kpemuuii, crpoenme ero aroma U | Xapaxmepuzoeamv C WCIONB30BAaHHEM PYCCKOTO (POIHOTO)
COEJIMHEHUS HaxoxJeHue B mpupoje. CBoicTBa KpeMHUS. | si3plKa M SI3bIKa XMMHM CTPOEHHWE aTOMOB W KpHCTAJUIOB,
Cumunuapl 1 cunad. Okenpa kpemHusi(IV). | pusnueckne ©  XMMHYECKHE CBOMCTBA, IONYYeHUE U
Kpemuuesas xucnora u e€ comnu. MIpUMEHEHNE KPEMHUSI.
Jdemonctpaumu. Komnekmus  «O6pasusl | Yemanasnueams TPUUMHHO-CIEICTBEHHBIE CBS3U  MEXAY
PUPOIHBIX COETMHEHUH KPEMHHUSD». | CTPOEHHEM aToMa, BHAOM XHMHUYECKOW CBSI3M, THUIIOM
Komneknust crekia, KepamMHKH, IIEMEHTa W | KPUCTAIUIMYECKOW PEMETKH KPEMHHS W €ro (GU3UYCCKUMH U
M3AEUA U3 HUX. XUMHUYECKUMHU CBOMCTBAMHU.
36 CunmkaTtHas [IpomsBoacTBO  cTekna ®W  IEMEHTAa. | Xapakmepu3oeams CWIMKATHYIO TPOMBIIUIEHHOCTh H &
MIPOMBINIIEHHOCTH [Ipoagykuns CHIMKATHOW MPOMBIIUIEHHOCTH: | OCHOBHYIO MTPOAYKIIHIO.
ONTUYECKOE BOJOKHO, Kepamuka, Qapdop, | Yemanasiusams aHaIOTHN MEXKITy Pa3IHYHBIMUA OTPACISIMHU
¢basHCc. OnITHYECKOE BOIOKHO. CHJINKATHOW MPOMBIIIIEHHOCTH
Jdemoncrpanuu. Komekuuss OpoayKuuu
CHJIMKATHOM MIPOMBIIIUTEHHOCTH.
Buneodhparments! u cnakiasl «[Ipon3BomcTBo
CTEKJIa U TIEeMEHTa
37 [omyuenne Hemeramnst B mpupome. @pakumonHas | Onucsiéams HAXOXKICHNE HEMETAIIOB B IIPUPO/IE.
HEMETaJIOB MeperoHKa >HUAKOTO BO3AyXa Kak crmocod | Xapaxmepuzosamo (paKIOHHYIO TEPErOHKY >KHIKOTO
MONTy4eHHs] KHCIOpOAa, a30Ta W aproHa. | BO3AyXa KaK COBOKYITHOCTh (PM3MUYECKHUX TIPOIIECCOB.
[lomyuenne Qocdopa, KpemHHS, XIOpa, | ApeymeHmuposams  OTHECEHHUE TIPOIECCOB  IONydEHUS
rona. DIEeKTPOJIN3 PAaCTBOPOB. aKTUBHBIX HEMETAJUIOB K OKHCIUTETFHO-BOCCTAHOBUTEEHBIM
AIIEKTPOIUTHYECKIM CITIOCOOOM mporeccam
38 [Homyuenue Ilomyuenne cepHOW  KHCIOTBI:  CHIPBE, | Xapakmepuzoeams XUMH3M, CHIPBE, anmapaTypy 1 HayIHbIE
BaKHEHUIITNX XUMHU3M, TEXHOJOTMYeCKash CXeMa, METO]| | MPHHIIUILI TPOU3BOICTBA CEPHON KHUCIOTHI.
XUMHYECKUX KUTIAIIETO CIOSI, TPUHIMIB TeriooOMeHa, | CpasHusams ~ TIPOU3BOJACTBO  CEPHOM  KHUCIOTBI U
COCIIMHEHU MIPOTUBOTOKA M UPKYIAINH. OJeyMm. MIPOU3BOJICTBO aMMHAaKa
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HEMCTAJIJIOB

[IpousBoacTBO amMMHaka: CBIPBE, XUMHU3M,
TEXHOJIOTHYECKas cXema.

JdemoncTpanuu. Mogenu anmnaparoB Jyis
IIPOU3BOJCTBA CEPHOM KHUCIOTBL. Mogens
KUTIALIEro cjaosd. Mojenb KOJIOHHBI CHHTe3a
ammuaka. BugeopparMeHTHI W ciaidjbl
«IIpousBoacTeo CEpHOI KHUCJIOTBD».
Buneodparmentst u cnaiiabl «[Ipou3BoacTBo
amvuakay.  Kommekius — «Ceipp€  mist
IIOJIy4EHHUSI CEPHON KUCIIOThD)

39 OO6o0Omienne Mo TeMe | YPOoK-yIpakKHEHHEe C  HCIONb30BaHUEM | [Ip08ooumsb OIEHKY COOCTBEHHBIX TOCTIDKEHHUN B YCBOCHHH
«Hemeranisl 1 ux CaMOCTOSATEIBHONH pPa0OThl IO BBITOJHEHHIO | TEMBI.
COCIMHEHHUSD) MIPOBEPOYHBIX TECTOB, 3aJIaHui u | Koppexkmupoéamb CBOM 3HaHUS B  COOTBETCTBHH C
yIpaKHEHUH TUTAHUPYEMBIM PE3YJIbTATOM.
Ionyuamsy  xuMudeckyro uH(pOpMAMA W3 Pa3IHYHBIX
HMCTOYHHUKOB.
IIpedcmasnams nHGOpMaIUio 10 TeMe «Hemeramsr» B BUJE
TabJIMIl, CXEM, OMNOPHOrO KOHCIEeKTa, B TOM 4YHCIE C
npuMmenenuem cpeacts UKT
40 Konmponvnas paboma 2 o Teme «HeMeTauibl M BIX COCTUHECHUSDY
MeTaniabl 4 ux coequHenus (16 9)
41 Oo6mas IlomoxeHne MeETaIOB B TMEPHOMUYECKON | OObsacHAMb, 9TO TAKOS METAJUTH.
XapaKTepUCTHKA cucreMe xumudeckux odnmementoB J. UW. | Xapaxkmepuzosames xumudeckue 3JIeMEHTBI-METADIBI 0 HX
METaJJIOB MenpaeneeBa, CTpoeHHE HX AaTOMOB U | MOJOXKEHUIO B nepuoaudeckoit cucreme /1. Y. Menneneesa.
KpUCTAIJIOB.  Merammudeckass CBsi3b W | [IpocHo3uposams CBOWCTBa HE3HAKOMBIX METAJUIOB  I10
MeTaJUTNYecKass KPHUCTAUTMYECKass PEmETKa. | MOJOKEHHI0 B TIEPUOAMYECKOW CHCTEME XUMHYECKUX
®Du3nYECKre CBOMCTBA METAILIIOB: anemenToB [[. . Menneneera.
42 XuMuyeckue Meraibt KaK BOCCTaHOBHUTENH. | OObACHAMb, 9TO TAKOE PSJI AKTUBHOCTH METAJLIOB.

CBOMCTBa METAJLJIOB

ONEKTPOXUMUYECKUN Psijl HAPSKEHUH.

HpuM@HﬂWlb €ro sl XapakKTCPpUCTUKU XUMHUYCCKUX CBOMCTB
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IMPOCTBIX BEHICCTB-MECTAJIIIOB.

43—44 Oo6mas CtpoeHue aTOMOB M TPOCTBIX BEINECTB. | /Jaéamb OOIIYIO0 XapaKTEPUCTUKY INEIOYHBIM METAJUIaM I10
XapaKTCPHUCTHUKA 3aBHCHUMOCTD (1)I/I3I/I‘ICCKI/IX U XHUMHYCCKHX | UX IIOJIOKCHHUIO B HCpHOI[H‘IeCKOfI CUCTEMEC XHUMHUYCCKHUX
anemenToB IA- CBOMCTB WIEIIOYHBIX METAJUIOB OT 3apsanoB | aneMeHToB . 1. Menneneesa.

TpyIIIbI saep ux atoMoB. CoOEIMHEHUS INENOYHBIX | Xapaxkmepuzoeams CTPOCHUE, (U3NYCCKHE U XMUMHYECKHE
METAJIOB, WX TMONy4YeHHE, CBOWCTBA U | CBOWMCTBA IIEJIOYHBIX METAJIOB B CBETE OOIIEro, 0COOEHHOTO
IIPUMCHCHUC. 1 CAUMHUYHOI'O.

45—46 Oomas CtpoeHne aTOMOB M TIPOCTHIX BewecTB. | OOvAcHAMb STHUMOJIOTHIO Ha3BaHUs TPy
XapaKTCpUCTHUKA 3aBUCHUMOCTD (1)I/I3I/I‘ICCKI/IX U XHUMHYCCKHX | «IICJIOYHO3EMCEIBbHBIC METAJIIIbD).

Il A-rpymimst CBOWCTB MIEJTOYHO3EMEIbHBIX METANIOB OT | /[aéamb 0OmIyI0 XapakTepucTuky wmertamiam |lIA-rpymmst
3apsiJIOB SJEP UX aTOMOB. (mwenoyHoO3eMeNbHBIM ~ METAIaM) [0 HMX TIOJOXKEHHIO B
HepHOJIH‘IeCKOﬁ CHUCTEME XUMHNYECKUX DJIEMEHTOB

J. 1. Menneneena.

47 KécrkocTp BOABI U JKécTkoCTh BOMBI: BpeMEHHAS M MTOCTOSTHHASA. | OO0bscHAMb TIOHITHE OKECTKOCTD BOJBIY.

CIIOCOOBI €6 Croco6b1 yCTpaHEHUs BpeMeHHOU | Pa3nuuams BpEMEHHYIO U TTIOCTOSIHHYIO KECTKOCTh BOJIBI.
yCTpaHEeHHUs KECTKOCTH. Criocobbr  yctpanenus | IIpeoraeams ciocoOBl yCTpaHEHHS )KECTKOCTH BOIBI.
IIOCTOSIHHOM JKECTKOCTH. IIposooums, Habmodams W ONUCLIGAMb  XUMHUYECKUN
IKCIIEPUMEHT  C  COOJIOACHHMEM  MpaBWJI  TEXHUKHU
Oe3omacHOCTH

48 Ipaxmuueckas Ilonyuyenue KECTKON Boabl | [lonyuams, cobupams W pacnosHasams YTIASKUCIBIA Tas.
paboma 6. B3aMIMOJICHCTBHEM YTIEKUCIIOTO ¢ | Obpawamvcas ¢ 1abOpaTOpHBIM  O0OpyHOBaHWEM U
KéctkocTs BoAbI U HU3BECTKOBOM BOZOMH. YcTpanenne | HarpeBaTebHBIME TPHOOpPaMHU B COOTBETCTBUU C TIPABUIIAMH

CIIOCOOBI €é
YCTpaHEHUS

BPEMEHHOW JKECTKOCTH BOJABI KHUIISTYCHHEM H
J00aBICHUEM COJIBI. Ycrpanenne
IIOCTOSHHOH KECTKOCTH BOJIbI J00aBIEHHEM
COJIBI.

HcneiTanue xécTkomn BOJbBI paCTBOPOM MbLIaA

TEXHUKHU OE30ITaCHOCTH.

Habmooame w onucviéams XUMUYECKHH OKCIEPUMEHT C
MOMOIIBEO PYCCKOTO (POJHOr0) S3bIKA U SI3bIKA XUMHH.
Dopmynuposams BBIBOJBI TIO PE3yJbTaTaM MPOBEAEHHOTO
IKCTIEPUMEHTA.
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49 AJIOMUHUI U €T0 CoenuHeHust  adloMUHUS B Tpupone. | Xapakmepuzogams aTIOMUHUA TI0 €0 IMOJOXKEHUIO B
COCIUHCHU A XUMHYecKue CBOMCTBA u IIPUMCHCHHUEC HepI/IOILI/I‘-ICCKOI\/'I CHUCTEME XUMHNYECKUX 3JIEMCHTOB
amromunus.  OcobenHoct  okcuma U | J. . Menneneesa.
THIPOKCHIA alIOMUHHUS Kak amdorepHbix | Onucviéams cTpoeHne, GU3NIECKUE U XMMUYECKHE CBOHCTBA
COCI[I/IHCHI/II\/'I. Baknelinmme conu aarOMUHUS AJIFOMHHUH, IMOATBCpKAad Hux COOTBETCTBYIOIIUMU
(xnopun, cynbdar). YpaBHEHUSIMHU PEAKITHI.
50—51 Kenezo u ero OcoOeHHOCTH CTpOCHHUS aToMa JKenes3a. | Xapakmepusoeamsb TIOJIOXKEHUE >Kee3a B IMEPHOIUUICCKOM
COCIIMHEHUS XKenezo B mpupome. Baxwueiimme pynael | cucteMe xuMmuueckux siementoB . WM. Menngeneea u
xkenesa. Oxkenapl v ruapokeus xeneza(ll) u | ocobeHHOCTH CTpOoeHUs aToMa KeJe3a.
(II1). Comm xene3a(Il) u (III). O6Hapyxkenue | Onucvieams QU3MUECKHEe W XUMHUYECKHE CBOWCTBA Keiesa,
KaTHUOHOB JK€Ji€3a B pPacCTBOpPE. 3HaueHune IMOATBEPIKIAAA ux COOTBETCTBYIOIINMU YpaBHCHUAMU
COEIMHEHUH Kelesa. peakuui.
JlagopaTopuble onbIThl. 43. Ilomyuenue | Ob6vsacHamb HAININE ABYX TCHETHYECKUX PSIIOB COCTMHEHII
rugpokenyoB  kenesa(ll)  wm  (I).  44. | xenesa Fe®* u Fe®" .
KadecTBeHHbIe peakiiuu Ha KaTHOHBI JKeIe3a
52 Ipaxmuueckaa Pemenne sKcrnepuMeHTaNbHBIX 3a7ad  Ha | DKCIIEPUMEHTANBHO UCCIe008amb CBOWCTBA METAJUIOB M X
paboma 7. pacro3HaBaHWe U TOITy4YeHHE METAIJIOB U MX | COSAMHEHWH, PEIIaTh JKCIIEPUMEHTAIBHBIE 33Jadd 10 TeMe
Pemenue COEIMHEHUN «Meranmiby.
JKCIIEPUM ECHTATBHBIX Pabomams ¢ mabopaTopHBIM  00OpyIOBaHHEM U
3a/1a4 1o TeMe HarpeBaTeNbHBIMA PUOOPAMH B COOTBETCTBHH C MPaBUIAMU
«Mertanmbn» TEXHUKH O€30ITaCHOCTH.
53 Kopposus merannos | Kopposwust razoBast (xumreraeckasi) u ObvscHAMb TIOHITHE «KKOPPO3UY.

M CIIOCOOBI 3aIUTHI
OT Heé

AIIEKTPOXMMHYECKAs. 3alUTa METAJIOB OT
KOPPO3HH.

Hemoncrpanun. Komnekuus «XuMA4yecKue
WCTOYHHUKH TOKa». Pe3ynbTaThl [UIUTEIEHOTO
AKCIIEPUMEHTA TI0 U3yYSHHUIO KOPPO3UHU

Paznuyames XuMUUECKYIO U 3JEKTPOXUMHUYECKYIO KOPPO3HIO.
Hnmocmpupoeams ~ TpUMEpaMy  TIOHATUSL  «KOPPO3US»,
«XMMHYECKasi KOPPO3HSD», «3JEKTPOXUMHUYECKAsT KOPPO3HSD».
Xapaxmepuzosams criocoObl 3aIIUTHl METAIJIOB OT KOPPO3UHU
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54—55 Meranisl B Meramnst B mpupoze.  [lowstme o | Knaccuguyuposams  GopMBl  TPUPONHBIX  COCAMHEHHMA
npupoze. I[lonstue o | MeTaurypruu. UépHas ®  1BeTHas | METAJLIOB.
METaJLTypruu METaJLTYPTHSL. [Mupomeramnyprus, | Xapaxmepuzoeams 00IIUAE CHOCOOBI TONYYEHHUS METAJIIOB:
THIPOMETALTYPIHsl,  AJIEKTPOMETAJUTYPTHA. | THPO-, THIPO- U SJEKTPOMETAILTYPTHIO.
Homennsiii pouece. [lepepabotka uyryna B | Koukpemusupoeams ~ CIOcOObl  TMOTYYEHHS  METaJlIoOB
CTallb. DJIEKTPOJIN3 PACILIABOB. npuMepaMi ¥ YpaBHEHHSMH peakIUid C COCTaBIICHUEM
3JICKTPOHHOr0 OajaHca.
56 O06o00meHye 3HaHUN | YPOK-YIIPaKHEHHUE C UCIIOIb30BAHUE IIpo6ooums OIEHKY COOCTBEHHBIX JOCTHIKCHHUH B YCBOCHHH
1o TeMe «MeTaJIb» | CaMOCTOATENLHOW PadOTHI TI0 BHITIOIHEHHIO TEMBL.
IIPOBEPOUYHBIX TECTOB, 3aJIlaHUN U Koppexmuposamb cBOM 3HaHHS B  COOTBEICTBUH C
YIpaXHEHUN IUIAHUPYEMBIM PE3YJIbTaTOM.
57 Koumponvnas pabom 3 1o teme «Metauibi»
XuMHA U OKpY:Kaonias cpena (2 4)
58 Xumnueckuii coctaB | CtpoeHne 3eMild: siApO, MaHTHs, 3eMHas | Mumezpuposams CBeleHUs 1o (unyeckoi reorpadguu B
TJTAHETHI 3eMJIs Kopa, nmurocdepa, ruapocdepa, atmocdepa. | 3HAHUSA 0 XUMHUIECKON OpTraHU3AINH TJIAHETHI.
Xumudeckuid  coctaB  3emun.  Lopuble | Xapakmepuzosamsb XAMHYECKHA COCTaB T'€OJOTHUYECKUX
mopoabl. Munepanel. Pymel.  Ilonesnbie | o0omodek 3eMin.
HCKOITaeMBbIe€. Pasznuuames MuHEpabl ¥ TOPHBIE TTOPOJIBI
59 Oxpana
OKpYXarolei cpeaspl
OT XHMHYECKOT'O
3arpsA3HeHus
006001 enne 3HaAHUI 10 XUMHH 32 KYPC OCHOBHOI1 1IKOJIbI.
IMoaroroBKa K 0CHOBHOMY rocyaapcTBeHHoMy 3k3ameHy (OI'D) (7 1)
60 BemectBa CrpoeHue aroMa XHMHYECKOro 3neMeHTa B | [Ipedcmasnams wHbopMmamuio mo Tteme «llepromnnueckuii

COOTBCTCTBHUHA C ITOJIOKCHHUEM 9TOr o0
QJICMCHTA B HepHO,Z[H‘IeCKOfI CUCTEMCE.
CTpOGHI/Ie BCIIECTBA: XMMHYCCKasA CBA3b U

3aKoH W nepuoandeckas cucrema Jl. M. Menneneesa B cBere
TEOPUH CTPOCHHUS aToOMa» B BHJE TaONUI], CXEM, OMOPHOIO
KOHCIIEKTa, B TOM 4Hclie ¢ npuMeHeHnueM cpencts MKT.




33

KPUCTAJUIMYECKUE PELIETKH.

Bvinoansame TecTOBbIC 334aHUS IO TEME.

Ilpeocmaensmes uHbOpMaIHIO TI0 TeMe «Buabpl XUMUYECKO
CBS3M U THIIBI KPUCTAJUIMYECKUX PpelETOK. B3auMocBs3b
CTPOCHHUSI M CBOWCTB BEIIECTB» B BHIC TaONHUI], CXEM,
OIMOPHOIr0 KOHCIIEKTa, B TOM YHUCJIE C MPUMEHEHUEM CPEJIICTB
KT

61 XHUMHUYECKHE IIpusnaku u YCJIOBUA nporekanus | Ilpedcmaeisms wunpopmanuio mo Teme «Kmaccuduranms
peaxuu XUMHYECKUX peaxiuii. Tunonorust | XkMUYECKUX PEAKIUN MO Pa3IUYHBIM TNpPHU3HAKaM» B BHJIE
XUMHYECKUX  PEaKkIuil 10  pa3iuyHbIM | TaOJUI, CXEM, ONOPHOrO KOHCIIEKTa, B TOM 4HCIE C
ocHOoBaHUsM. Peakumn woHHOro oOMeHa. | mpuMeHeHnem cpeacts UKT.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIC Buinonname TecToBbI€ 3aJaHUS IO TEME.
peaxuu
62—63 OCHOBBI XHUMHUYECKAE CBOMCTBA MPOCTBIX BEIIECTB. | Xapaxmepuzoeamsv 00LIME, OCOOCHHBIC U WHIAMBHIyaJbHBIC
HEOpraHWYecKon XapakTepHble XUMHUYECKHE CBOMCTBA | CBOMCTBAa KMHCIIOT, OCHOBaHHWW M COJEH B CBETE€ TEOPUHU
XUMHUH COJICOOPa3yIOIMX OKCHIOB, THUAPOKCUAOB | 3JEKTPOJIUTHUECKON AUCCOLMALIUH.
(ocHOBaHMI, KHCIOPOACOACP)KALIUX KHUCIOT | Apeymenmupoeams BO3MOKHOCTb IPOTEKAHUS XMMUYECKHX
1 aM(OTEPHBIX THAPOKCHIIOB), CONEH pEaKIMil B paCTBOPAx IEKTPOIUTAX UCXOMS U3 YCIOBHM.
Knaccugpuyuposams HeopraHUUECKHE BEIECTBA 110 COCTAaBY
W CBOWCTBaM.
IIpusooums mprUMepsl NpecTaBUTeIeH KOHKPETHBIX KJIACCOB
U TPYIIIT HEOPTaHUYECKUX BELIECTB
64 IToBTOpEeHnE N TectupoBaHue, pelnenue 3amaq U | Buinoanamo TECTHI M YIPaXHEHUS, pewiams 3aJa9u 110 TEME.
000011IeHNE 110 TEME. | BBIIIOJHEHUE YIIPAKHEHUH 110 TeMe 1Ipo6ooums OLEeHKY COOCTBEHHBIX IOCTHKEHHH B YCBOCHHH
ITonroroska k TEMBI.
KOHTPOJIBHOH Koppexmuposamb cBOM 3HaHHMS B  COOTBETCTBHHM C
pabote IUIAHAPYEMBIM PE3YJIbTaTOM
65 Koumponvnas paboma 4 (uToroBast o Kypcy OCHOBHOM IITKOJIBI)
66 Amnanu3 KOHTpoNbHOI pabotel. [logBenenue nrtoros roaa
67—70 Pe3epBHOE Bpems
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